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DRILLING MACHINES, 


All Styles, 


UPRIGHT DRILLS, 


20 te 38 inch Swing. 


t and improve- 
ments. All fitted with our 
patent quick return of 

the spindle. 





For cuts and prices address 


BICKFORD DRILL 60., 


170 to 180 E, Front 8t., ‘%Cincinnati, 0. 





UNIVERSAL RADIAL: 


RADIAL DRILLING My MACH! 


{INES 


ZES 
f RABL LE TEATURES 


ORICES$450 22 UPWARD 
UNIVERSAL RADIAL DRILL CO 





E. C. ATKINS & CO. 


INDIANAPOLIS, IND. «* MEMPHIS, TENN. 


MANUFACTURERS OF——— 


CROSS-CUT, CIRCULAR, BAND AND GANG SAWS. 


FINE SAWS A SPECIALTY. 


SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS: 








TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS, 


WIRE BANK RAILINGS, 


PLANT STANDS, 
FIRE PROOF LATHING, &c, 
summit Street, TOLEDO, 0 





Silver Steel Diamond, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra Quality OQne-Man and Narrow Cross-Cut Saws. 





ALL LUMBERMEN REQUIR#& CROSS-CUT SAWS. 


USE ONLY THE BEST. 


Our CROSS-CUTS are acknowledged as “Incomparabl 
We are Agents for Tanite Emery Wheels and 


the best in use,” and are. 


rinding Machinery. 








Emery Wheel Machinery. 
z WENDELL COLE, M.B. 





wan oe ov Ode S BEOe., 


MANUFACTURERS OF ALL Old Files Re-cut, and 





2 Lggeoen <a sap A —KINDS OF— warranted s ur to 
oe te orthwest for HAND-CUT lebd - tom Pagel 23 
EMERY WHEEL CO. | [i . Orders Receive 

; } Prom; ttention. 
Addres 0. preaty eee L x Files & Rasps ies 2148 WN. Water-st 
Hart’s Corundum-Emery Wheels | =xtra Tempered. CL, Oy 








PATENTS. 


M. dD. & Le. L. LECCETT, 


Attornevsat PatentLaw 
eee tee ee Bentes and ot 


Masonic Building. CLEVELAND, O. — 


E. H. JONES & CO., 


223 and 26 River St., CLEVELAND, 0. 


Engineers and Contractors. 


Worthington Steam Pumps, 
Electric Light Engines. 
AND 


Automatic & Slide Valve Engines. 
Of all Descriptions. 


STEAM PLANTS, COMPLETE, FUR- 
NISHED AND SET UP. 








PRESSED WROUGHT IRON OPEN TURNBUCKLES. 





—MADE BY—. 


CLEVELAND CITY FORGE 


STILWELL’S 


Patent Lime-Extracting 


& IRON CO., Cleveland, 0. Combined. 
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JMPROVED Brick whee ? 
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~ (LAY (RUSHERS, Gory cox Yo? SuPPuis. 


ARROWS & B 









- PORTABLE: 


flake & Truck. 


qwrt PouBlE PRESS-: . boiler. Thoroughly tested. 





pers Jachin NE, Over 3,000 of them in Daily 
Sprick | PATENTED: ~ 
AuG.24.'64| This cut isa fac-simile of the appearance of a 
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" Heater had been running two weeks. 


Illustrated Catalogues. 








DAYTON, OHIO. 


Heater and Filter 


Ls the only lime extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before it enters the 


work on ordinary lime-water when the door was removed, after the 


Stilwell & Bierce Mfg. Co., 


No. 5 Heater at 








Llevelena, LL 





J. M.Schoonmaker Coke Co. 


Manufacturers and Shippers of 


Connellsville 


Capacity of Mines, 2,600 Tons Daily. 


Siding Connections with all lines of Raitroads. 
Office, 120 Water Street, 


Pittsburgh, Pa. 








mple o° 


9 & ii SOUTH WATER 


RAWHIDE VALVES 


FOR BLAST FURNACE BLOW!NC ENCINES. 


Guaranteed queetiee to valves msde of oak-tanned leather. be! 


ng soft, pliable — very strong. 


vers colicited, not to be paid for uniess satisfactoiy 


Parkim & Bosworth, 


ST., CLEVELAND, O. 





Machinery Manufac 


With MACHINERY, TOOLS, and other EQUI 
1. H. PRATT 


OFFICE: 
89% St. Clair St. Upp. Kennard House, 








cm 





a@ WRITE FOR PRICES. ~ 


turers’ Association 


——POR SUPPLYING-—— 


MACHINE SHOPS, FOUNDRIES, PLANING MILLS, PAPER MILLS, ROLLING MILLS, 
FLOURING MILLS, MINES, CAR-SHCPS, RAILWAYS, ETC., 


PMENTS, at the Makers’ Lowest Prices. 
» Manager, 


CLEVELAND, pale. 
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Steam Pumps. 


improved Duplex Pumps 
With Patented Removable W ater Cylinder. 
Special Patterns for Fire Pro- 


tection, myerephe Elevators 
and Heavy Service. 









The Improved Dayton Cam Pump, | * 
For Bor BOILER REBDING sod ~—' ane 
_—s . mping turn: 
a ond urns from Coils oj 


The Smith-Vaile Co., 
80 DAYTON, OHIO. 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Enclosures, 
AND ALL KINDS OF 


Architecturai Wire and fron Work. 
Ww. 8s, TYLER E 


en Sec. 
CLEVELAND, OHIO. 


il I nar 


Mount Joy Steam Heater 


MANUFACTURED BY THE 


MOUNT JOY STEAM HEATER 00,, 


MOUNT JOY, PA. 


Self Feeding Magazine. 
Self Draft Regulating. 
Reputation Established. 


Send o> Catalopue§$ wy 








FREIGHT AND PASSENGER 


Ba A TORS 
L. S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
' Send For Our Catalogue. 


sso es VICTOR SAW FILER. 


Latest and best machine for Filing 
Saws of every description. Absolute 'n 
action. Elegantin finish. Reasonable 
in Price. Descriptive circular sent on 
. wolication. 


Price complete $2.50. 
addres, 


Robt. J. Schaeffer & Co., 


[221y] DAYTON, O. 























Locke Patent Steam Pumps. 


ATR AND Acip BLOWERS. 


ies, leaeieSak! pipe 


PR nd - mpd Blowers fully Guaranteed 
YOUNG & LOGKE, Titusville, Pa. 
Box 991, 43 








THE IRWIN & REBEX 


PATENT 


EXPANDING WATER CONDUCTOR. 


MANUFACTURED BY THE 


S. S. S. Conductor Co. 
LIMITED, 


168 Lacock Street, 
ALLEGHENY, PA. 


Tse Sranpine SEAM 
allows of an easy and 
secure fastening, keeping 
the pipe far enough from 
the wall to make any over- 
flow from the eave pipe or 
“ead, run down the spout, 

ad not the wall ; an will 

. pen, in case of "freezing, 

-@asto prevent burting, 

a still remain dvable- 
yoked and water-tight. 


QO 


Miade in 6 foot lengths of 
a single sheet of 


SOFT STEEL, 


Galvanized, Kalamined 
or Leaded 














JAMES FP. WITHEROW, 
Engineer and Contractor, 


Lewis. soe%.- . ee Pa.. 


Whitwell Fire-Brick Stoves and “Clapp- Griffiths Patents 


For the Manufacture of Soft Steel. 


Specially adaped for A No. 1 Boiler Plates, Boiler Rivets, Wire Rods. Stay Bolts, Stamp’ are 
Nail Plates, etc. Will contract to completely erect, ny o5 in operation p= At 


furnaces, Whitwell stoves, and steel piant s as above. As I mani at my own 
“~orks eve appertaining to furnace -e. steel | works construction 
can guarantee promptness and satisfaction $1 





Fabric Fire Hose GCo., 


MANUFACTUBERS OF 


Cotton Fire Hose. 


——) FOR (—— 
MILLS AND FACTORIES. 


HOSE JUMPERS. RACKS & REELS. 
concleiilll stants 


5 Barclay Street, 
NEW YORK. 








And Ceneral 
Maonirory, 


i\Patent Attorney, 





StxnD FOR 
CATALOCUL 7 


mw go" wy: TAS a 
Cc r. sntincreass 5 gOWER 


CRANES; 


Aor 
nork® > HA 
lad F™ Ros nc 


FOUMORICE. MACHINE SHOPS,0OCKS 52° MINES 
LOC OMmoTiVEMPivor CRAWES OVERHEAD TRAVELLING CRANES 


pai Ls. WIRE WORKS. Weston ane 


ack ° 
year _Surtnion oT 





HUGHES STEAM PUMP CO. 
MACHINISTS 


and Manufacturers of 


Steam Pumps, 
Hydraulic Presses, 





(e} 


— Vie eo 
Manes) Asie Se. 


Elm, cor. Washington Street. CLEVELAND. 0. 


PATENTS. 


JOSEPH A. OSBORNE, 





29 EUCLID AVE,, CLEVELAND, OHIO, 
Patent Causes liticated in the United States 
Supreme and Cirenit Courts. Unrrep Srates 
AND ForkiGn Patents Securep. Searches and 


Opinions as to the Scope. Validi-y and Infringe- 
ment of patents. Term: Reasonable. 


cLIPSE ,. caveiies 


wLECTROTYPE| 
Beek NCRAVING co. 








— 








J. M. Allen, Pres. Wm. B. Franklin, V. Pree 
J. B. Panes, Bee's, 





GEO. P. BURWELL, Gen. Agent. 
246 Superior St., 
CLEVELAND, O. 


A. C. GETCHELL, 


9 Chief Inspector. 


EK. GOULD & EBERHARDT, 





NEWARK 
"3 pia 





Sizes, 10’’, 15’’, 20’, 25°” and 30’ 
in stock. Nearly 1, 500 in use. 


Patent oom & 











THE CANTON STEAM PUMP CO. 


MANUFACTURERS OF 
IMPROVED, DUPLEX. UNIQUE 


e TORRENT STEAM > PUMPS. Pd 


MILLER 


\ Over 10,000 Boiler Feed Pumps in use. 
oil ERFE EDINA Every pump guaranteed. Send for illustrated 
4 ANo soe | OD and descriptive Catalogue. 


GENERAL PUMPING 





CANTON STEAM PUMP CO., 


y- PURPOSES | 94 
: oe al 4 21-ly 





Ma 3 





RUBBER STAMP fortne WORLD 


c. J. CONC .LY & CO. 
{Establis..ed 1873.] 


hair? <<. STAMPS 


CORPORATION SEALS, 













CANTON OHIO. ' 
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STANDARD TWIST DRILL GRINDING 
MACHINE. 
<nauiah diiliiconapies 
The machine herewith illustrated is adapted for grind- 
ing to a proper angle, and with a suitable clearance the 
cutting lips of twist drills. The manufacturers call atten- 
tion to the following facts: This machine holds in the 
same chuck drills from 4 to 1 9-32 in., and grinds both 
sides without removing the drill from the chuck, thereby 
reducing the time of grinding to less than one-half 
that of any other machine in the market. It grinds 
both sides exactly alike, and leaves the point a perfect 
center. More or less clearance can be given, as desired. 
Nothing is left to the judgement of the workman. 
All wearing parts are made of hardened steel, care- 





fully tempered. All parts of these machine are made 
interchangeable, so that any part of any machine 
can be duplicated with certainty of fit. 

The emery wheels are made specially, and run 
with water to prevent drawing of temper. Size 
of wheel 9 inch diameter and 1} inch face. The 
grinding is done on side of wheel, which can be 
kept properly dressed by using the tool-holder 
and diamond in place of grinding attachment in 
taper socket on upper slide, and running same 
across the wheel by means of small hand wheel 
and feed screw. A wheel can be run on left end 
of spindle for ordinary tool grinding, speed of 
emery wheel. 1,600 revolutions per minute. Man- 
ufactured by the Standard Tool Co., Cleveland, 
Ohio. 





<onnieatatiaaceaicmaalaS 
High Speed Gearing. 
Power—Steam. 

During the last few years, and particularly 
since the adoption of double-helical teeth, a great 
increase has been made in speed at which heavy 
gearing is run, and in many cases there are now 
successfully adopted speeds which in former days 
would have been regarded as utterly impractica- 
ble. The most striking instances of this which 
we have come across is in the case of a pair of 
double-helical wheels at the works of Messrs. R. 
Johnson & Nephew, the well-known wire-drawers 
of Manchester. These wheels which were cast 
by Messrs Sharples & Co., of Ramsbottom, Lan- 
cashire, are 12 in. wide on the face by 6 ft. 3 in. 
diameter, and they bave now been running for 
over a year at 220 revolutions per minute, the 
pitch-line speed being thus 4,319 ft. per minute. 
Notwithstanding this enormous speed, the wheels 
run with scarcely any noise, and their working 
has been most satisfactory. This is the highest 
speed we have heard of for geared wheels run- 
ning iron to iron, and the fact that it has been 
adopted with success is a most interesting one. 
—[Engineering. 

The large gear on the Corlis engine at the Cen- 
teunial Exhibition was 30 ft. in diameter, outside, and 
ran at 36 revolutions per minute. It had a 24-in. face, 
and the speed of the pitch-line is about 3360 ft. per 
minute. This speed is exceeded by a similar gear, also 
made by Mr. Corliss, which is now running in a mill in 
Massachusetts. It is 30 ft. in outside diameter and hag 
a 30-in. face. It makes 50 revolutions per minute; and 
the speed of the pitch line is not far fromi 4,670 ft. per 
minute. This is probably the highest speed at which 
any gear has yet been run continuously. 

The Corliss gears are all accurately shaped by a 
revolving cutter; but it is probable 
Sharples & Co.’s gears are not cut, but cast and then 
finished up by hand. If that is the case, their per- 
formance is much more remarkable than that of the 
Corliss gears. If any of our readers have further 


data about these cast gears we shall be pleased to 
hear from them. 








Magnetic Tools. 
Electrical World. 

It is not long since general attention was drawn to 
the very marked advantage obtained by the employment 
of magnetic holding on attachments for drills and other 
tools used in iron ship-building, in boiler making and 
similar industries. Here, it will be remembered, the 
strong attraction of the magnet maintained the tool in 
position, while at the same time its ease of release 
allowed of the rapid shifting of the tool to any position 
required. This application of the magnet as a grip has 
of late extended to still wider fields, and we now find it 
in use in iron working establishments, where it takes 
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STANDARD TWIST DRILL GRINDING MAOHINE. 
the place of the hook and sling of the crane; that 
is, the magnet is applied direct to the mass of metal to 
be lifted. Here again its use saves time both in loading 
and unloading. Now that these applications are becom- 
ing so common, it would be well for those interested in 
the exploitation of this method to study the best furms 
of magnet to be applied for this purpose, for it is well 
known that with the same amount of iron and wire, the 
magnet of one form is able to sustain a weight many 
times greater than another magnet of like mass of iron 





that Messrs. 


and copper, but of a different form. In fact the ordin- 
| ary form of magnet is not the one having the greatest 
portaiive force. 





| RocwHesteEr, N. Y., has an electric light plant which 
supplies 1100 arc and 1025 incandescent lamps. The 
plant is said to be largest in the world run by water power. 


MECHANICAL GROWTH OF AMERICA. 
eliisee bs BB Ee 
Practical Mechanic. 

No other country that has ever existed has so rapidly 
developed, mechanically, as America. Neither has any 
other country ever developed a greater number or a 
more skillful race of mechanics. This fact is becoming 
more evident with each succeeding year. Foreign 
goods are less in demand than formerly, and we are 
looking for the time, which cannot, in the nature of 
things be long in coming, when this demand will cease 
to exist at all. Already those countries which could 
only be induced to patronize England are giving more 
consideration to American goods, and our exports are 
rapidly increasing. The claim of England to superior 
workmanship is coming to be looked upon as a thing of 
the past, and few will be found so blind or pre 
judiced as to allow such a claim to influenge them. 
There is not a particle of reason for supposing 
or arguing that America cannot or has not pro- 
duced as good workmen, and turned out as good 
work as any other country, and there is every 
reason to believe that she can and has. There is 
not another country more prolific of great invent- 
ors, or inventions tending to revolutionize and 
advance industry, science and art. Our products 
are found in every nation and civilized country 
of the world. 

But yet there are, and we are sorry to admit it, 
nota few things connected with our growth, 
mechanically, which are not to our credit. The 
spirit of Americanism, which is a spirit of push 
and energy, has been tending to a too rapid 
development of construction. The demands of 
the country so rapid in its growth, has given too 
little time in which to mature mechanical genius. 
The tendency to rush, has caused men to neglect 
deliberation, and as a conseqnence we have but 
a poor system of training, and have placed no 
barriers in the way of imposters who have 
worked us harm. This we believe to be a points 
in our fortifications which should be strengthened 
by a more careful system of training. Appren- 
ticeship is becoming an unknown quantity in this 
country, and as an effect we are employing and 
encouraging a class of unskiiled labor most decid- 
edly detrimental to our good name, and the future 
patronage of our industries. 

There is no country where so little attention 
is given to learning a trade as hear; no country 
where unskilled labor has a better chance to 
crowd out and lower the price of skilled workmen. 
Specialists are more numerous than generalists. 
Those who have become thorough masters of the 
art and science cannot be outdone by those of any 
other country. There is to-day a growing demand 
for the more skilled workmen, which is a good 
| indication that the above fact is appreciated and a move 

is being made in the right direction. With this remedy 
for poor workmen and their products, we may look for 
| superior results. There is no country with more natu- 
ral advantages, more promising resources, and better 
| facilities than ours, and we are looking for the time 
ito come when she shall stand unchallenged, the great- 
‘est and most widely known mechanical nation in all 

the world. 
fostned Ma Se EE ES 

A NOVEL “commencement” was recently held at 
the New York Manual Training School. One hundred 
and twenty bricklayers, 184 plumbers, 15 stone cutters, 
38 painters and 28 carpenters were given diplomas, cer- 
tifying to their skill in their respective trades. This 
school has been in existence over seven years, and all the 
more useful manual trade; are taught. 
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The 


ssacu Sheet Steel Troughs easily cleaned. 


HOPPES MANUFACTURING CO., 


~ HOPPES Feed-Water PURIFIER. 


Sold on Trial. 


Clean Boilers Cuaranteed. 
SEND FOR : 
/ESCRIPIIV! 


CIRCULAR 





Foundries, This:Means Money to You. 


WACHALAC’S 








Patent Matches 

















AND 
Sectional Fal'towboards 


Sayes Money and 
Time. Inereases out 
\ put Can beused tor 
ated. Jobbing © or 
/ Stove Patte ns One 
shopsaved ver $2,00( 
a year by their use 

For particalars ad- 
dress, 














Sprinefield, Ohio. 





J. WACHALAG, 





































INSURANCE POLICY RECISTER. 


Is needed by every Manufacturer. 


ONLY ONE DOLLAR. POSTACE PAID. 


We will send the above Register as a premium, to all new subscribers, who send in 
their names for the [Ron TRADE REvIEw, for one year. 


THE CLEVELAND PRINTING & PUBLISHING CO., 


PUBLISHERS, 


CLEVELAIND, ©. 








Chester St , 
CLEVELAND, 0 
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PAPFEWN TF 
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GARRY IRON ROOFING COMPANY 
3 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
tron Roofing, Crimped and Corrugated Siding, Iron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No, 152 MERWIN ST., CLEVELAND, OHIO. 
Ss Send for circulars and price list No. .« 














Price, $3.00. 


Send specifications for prices. 


Sharon Steel Casting Co., 


SHARON 


Are ready to receive orders for prompt delivery for Steel 
Castings of all kinds, from one pound up 
to fifteen tons 
93-3m All work guaranteed equal to any 


tO 





49 WILSHIRE BUILDING. 





The Midvale Steel Company Steel, 


W. F. THORNTON, Sales Agent, 
Telephone 1107. 


CLEVELAND, 0. 
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SEWING MACHINE CO. 


ORANGE MASS. 
30 UNION SQ.N.Y. CHICAGO ILL. 
ST. LOUIS MO. ATLANTA GA. 
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BOOKWAL*ER ENGINES 


UPRIGHT AND HORIZONTAL, 
3 TO 10 HORSE POWER. 


OVER 3,000 IN SUCCESSFUL OPERATION. 
Tlustrated Pamphlet sent free. Address, 


JAMES LEFFEL & CO., Springfield, Ohio. ag 


Eastern Office: 110 Liberty St.. New York. 
send for Cataiuogue B, anu mevtivn this paper. 


MANUFACTURERS 


WiLL——— 


Eind it to Dheir Advantage 


TO OBTAIN OUR PRICES FOR 


CATALOGUES, 
COMMERCIAL PRINTING 


. ieee aT 


STATIONERY, 


TO SUIT THE 

















IN QUANTITIES 


Taxreest Demanas. 


Cleveland Printing & Publishing Co., 


Lithograph Building. CLEVELAND. OHIO 


* Presenting best methods and orig 





WAZ ESTt’s 
MOULDERS’ TEXT-BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


al ru for 
btaining good, sound. clean castings, and 
giving detailed description for mak 
ing moulds requiring skill and 
experience. 

Also containing a practical treatise upon the 
coustruction of cranes and cupolas.and ‘re 
melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry :oreman 
member of the American Society ot Mechan, 
ical Engineers and of the Civil Engineers’ 
Club °f Cleveland, Ohio. 


12mo, OCloth, #2,50 


Fully illustrated and with complete 
il) be mailed. prevaid, on receipt 
of the price. 


index 


On receipt of $3.00 we will send the above 
book and the Iron Trapk Review for one year. 


Address 


. 


CLEVELAND PRINTING AND PUB, CO 


CLEVELAND, OHIO, 
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IS ELECTRICI 


TY DANGEROUS? 
—_— 
Electrical World. 

Is electricity dangerous? This question is one with 
which the public at large, as well as electricians, are 
constantly brought face to face, and some events of the 
last few weeks in this city seem to have stirred up again 
all the old controversy with regard to this subject. If 
the accidents which are recorded had come singly, in- 
stead of happening within a few days of each other as 
they did, perhaps no general notice would have been 
taken of them; but the issue which is involved remains 
the same whether one or a dozen accidents happen. In 
analyzing these late occurrences, the question forces it- 
self upon the observer whether they can be termed 
‘ accidents” in the true sense of the term. Or, in other 
words, could not these events have been foreteld? In 
the one case we have a dead telegraph wire crossed by 
an electric light conductor hanging loosely within reach 
of passers by. In another case a luckless fool makes a 
plaything of an arc lamp hung within convenient reach. | 
And in a third instance a lineman, knowing tbat the lire 
he was sent out to examine was grounded and“ live,” 





themselves, but rigid compliance with such rules should 
be demanded in all cases. We need not here make the 
familiar comparisons in order to demonstrate the safety 
of eiectric illumination over other methods; but in 
what manner overhead lines can be erected is shown by 
an incident which recently occurred, where a laborer 
falling from a scaffold is saved from a fatal fall by 
holding on to the two opposite leads of a high potential 
circuit, As remarked above, the question involved is 
not one of overhead or underground wires, but one of 
good or bad c onstruction, since it applies as well to large 
cities in which the clamor for underground wires is 
heard. as to the village with its plant of asingle dynamo 
and a few lamps. 
Se SURE erty eseahomer we eve BK EO 
THE GENTLE DRAUGHTSMAN. 

Speaking of the humorous in udvertising (see IRoN 
TRADE ReEviEw of May 17), here is another capital 
sketch from Mr. Sterling Elliott's catalogue.* 

Notiee the general air of neatness and system that 
pervade the apartment; the intelligence and activity 


SUNDAY WORK. 
pee 

Sunday railroad work is in an anomalous condition, 
both managers and employes engaging in it from almost 
contrary motives. One road rans passenger trains be- 
cause Christian people are supposed to demand them. 
Another road runs them to make money. Whatever 
kind of people they are run for, all kinds must be admit- 
ted to them, so that the highest motives inure to the 
benefit of gamblers or prize fighters, perhaps. Employes 
of one class work reluctantly, fearing that their standing 
with their employers will suffer if they refuse. Others 
are glad of the chance to increase their weekly pay one- 
seventh. All the best sentiment of the country agrees 
that one day in seven should be allotted to rest. The 
Christain sentiment of the country demands that Sunday 
be the universal day of rest, because an essential con- 
dition of rest is quiet, and quiet is unattainable if part 
of the community keeps up the din of business. Rail- 
oad managers agree nominally with this view aud 
avow themselves in favor of restricting Sunday traffic as 
much as possible, but the pressure of competition, espe- 





that characterize the amiable draughtsman; the expen- 


cially in long-distance traffic, continually increases, and 
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takes no precaution whatever against placing himself in 
the path of the current. No better object lesson could, 
we think, have been devised to show “how not to do it.” 
The plea that the burial of all wires could have pre-| 
vented these untoward circumstances cannot be held | 
valid here, because the question involved is not one of | 
methods but of management and the application of pre- | 
cautions such as experience has shown to be necessary. 
The prime cause of the trouble in all the cases cited is 
evidently bad insulation; in two cases that of the line 
wires, and in the other that of both the lamps and the 
line. Without this pre-existing defect, none of the 
“accidents” would have been possible. Next, we note 
the lack of proper inspection of circuits, which permits 
a loose “dead” telegraph wire to stay in contact with 
the electric light conductor ; and then again is seen the 
bad practice of hanging lamps so low that reckless 
persons can touch them. Finally, and it is to this per- 
haps that attention cannot be too strongly drawn, the 
managers of electric light stations should insist upon 
every precaution being taken by those whose duty re- 
quires them to handle the wires. We are, well aware 
that some of the greatest laxity met with in the enforce- 
ment of the latter measure is on the part of the men 


sive tools and appliances. The suggestion as to a com- 
bined draughting table and folding bed is worthy letters- 
Of course the picture is not meant to be any 
reflection upon the gentlemanly draughtsmen who 
read the IRon TRADE REvieEw ; therefore, we feel safe 
in presenting it for their delectation, as well as other 
readers who appreciate a good thing when they see it. 


patent. 





A Hero of the Throttle. 

In the recent accident at Huntingdon, says the Phila- 
delphia Ledger, Engineer Robert Gardner, perceiving 
thata collision between his own train and another was 
inevitable, stayed at his post, kept his hands on the 
throttle and brake, and so met his death. While being 
lifted from the wreck, he asked if any of his “ passen- 
gers” had heen killed, and when informed that they 
had all escaped, he said, regardless of his own mortal 


hurt: “That's good, lay me down. (Good-by, boys.” 


pce Ls Ey 

A New York dealer says that 20,000,000 pounds of 
rubber come to this country every year from Borneo, 
Africa, and Para, South America. 








*From the catalogus of Sterling Elliott, Newton, Mass., manu- 
facturer of cutting-off machines, tap drill gauges, stitching and 
tying machines, ete. 





Sunday trains are more frequent. If one road, follow- 
ing its instincts to reach out after every dollar in sight, 
runs suburban Sunday trains to stimulate traffic, its com- 
petitor must then run similar trains ostensibly as a 
necessity—a ‘‘ concession to the demands of the public.” 
But so far as the labor question is concerned, the only 
consistent course is the one advyucated by “P. L. L.”’ 
If a man works better during six days for having rested 
since the previous six, it is for the advantage of the 
employer as well as the employe to enforce the rest-day. 
If une must work on Sunday he should rest on Monday 
or some other day. In one view of the matter, the men 
who try to do one-seventh more work per week than the 
regular amount are guilty of over-reaching their fellow 
workmen. I[n certain trades unions in which work is 
done by the piece, the man who puts in more time than 
the regularly recognized average is looked upon as an 
enemy to his brethren. If he wishes to get a better in- 
come, by the piece-work system, than his fellow earas, 
he is expected to secure it by doing a better quality of 
work or doing it faster.—[ Railroad Gazette. 








HEAvyY machinery is being run iu France by artesian 
| well power. 
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COST OF FREIGHTING IRON ORE. 
Is the Florence (Wis.) Mining News quite sure of its 








figures, in stating that the cost of hauling iron ore from 
Escanaba to Lake Erie ports last year amounted, on an 
average, to $1.424 per ton? Let us do a little figuring ; 
and, for the sake of making the comparison still greater, 
let us take the more distant port of Ashland: The dis- 
tance from Ashland to Cleveland is 798 miles; actual 
steaming time, 59 hours; loading, 12 hours; voyage out 
and back, 118 hours; discharging, 48 hours; total, 178 
hours, or seven and ten-twenty-fourths days actual. Let 
us, however, estimate it at eight days. 

Now let us take a vessel with acargo capacity of 3,000 
tons; engines, 2,000 h. p., compound. Supposing the 
vessel makes four voyages per month, it would carry 
12,000 tons. : 

What are the expenses per month? Taking the high- 
est cosis, let us estimate them as follows: Sailing 
department, master and first mate, per month, each, $85; 
second mate, $65; steward, $60; mess boy, $20; four 
seamen, at $30 each, $120. Engineers’ department, first 
engineer, $115; second engineer, $75; third engineer, 
$60; four firemen, at $40 each, $160; three coal passers, 
at $25 each, $75; two oilers, at $20 each, $40; grand 
total, per month, $1,160. Now let us add coal (steaming 
twenty days per month, at 40 tons per day, 800 tons at 

2.50 per ton), $1,600; oil waste and chandlery, per 
month, $50 ; unloading, (12,000 tons at 16 cents per ton) 
$1,920; provisions, 25 men at $10 each man per month 
) per cent. on $3,020, we have as the total 
$5,091, or forty-two and forty two 
one-hundredths cents per ton. 


and adding 5 


expense of one month, 


By similar figuring, we arrive at the conclusion that 
the cost per ton from Escanaba to Chicago is thirty 
seven and fc urteen one-hundredths cents. Has our con- 
temporary any more definite figures with which to offset 


these ? 





PE TROLEUM GAS - vs. ANTHRACITE. 

Most interesting and exhaustive experiments were 
recently conducted by Mr. Joseph G. Dennett, Chief 
Engineer of the Salem Pumping Station, North Beverly, 
Mass,, to ascertain the commercial value of petroleum 
gas compared with anthracite coal for performing the 
work of watersupply. His report (herewith condensed) 
we find in the Progressive Age. Omitting details, the 
conditions of the test were as follows: 


To obtain a comparative result of the use of the two fuels it was 
dete m ned to allow the battery of boilers, usually employed in 
furnishing steam for the operation of the pumping engines, to 
remain undisturbed during the test, bank the coal fires of one 
furnace, close the steam valves, and substitute the steam from 


one boiler using the gaseous fuel. Under these conditions all 
trials of the gaseous fuel were made and subjected the boiler 
operated with this fuel to 'osses in heat units due to their absorp- 


tion by the brick work of the second battery of which this boiler 
formed a part. 

Che oil for the purpose was ordinary petroleum of about 36 
degrees gravity, stored in a suitabie tank, buried at a distance of 


some fifty feet from the boilers outside of the buildings. This 
tank was connected with a small (3x2x3) Worthington steam 
pump situated near the gas-making apparatus, which occupied a 
floor space of about four feet square and about seven feet in 
height. The apparatus was located in the boiler room convenient 
to ‘he boiler furnished with the gaseous fuel. The beiler using 
the gaseous fuel with a specially constructed furnace. To manu- 
facture the gaseous fuel the apparatus was connected with the 
source of any steam supply (in this case from the two boilers in 
operation), and steam was introduced into the retorts at a reduced 
pressure of fifteen pounds per square inch, by means of the 
ordinary pressure reducing valve. In starting the apparatus oil 
in its raw state was employed as fuel to increase the temperature 
of the steam admitted to the retorts, and (toabout 800° “ahr.) 
when this temperature was obtained (about 30 minutes) oil from 
the tank was aleo forced into the retorts containing the steam and 
a gaseous fuel is the result, This fuel was used in the apparatus 
for superheating the steam. also introduced into the furnace of 
special design and so constructed as to afferd the highest utiliza- 
tion of the units of heat. This fuel was easily controlled by 
ordinary valves, and the apparatus, when once in operation, con- 
tinued to maintain itself until the oil was exhansted. By a spe- 
cially contrived arrangement of valves any oil unused returned to 
the tank. 


The results of the test are given below : 


FURL CONSUMPTION, 
Number of trials...... . 
Duration of each trial in hours - 5 
Average amounnt of oil burned i in gallons ei5-at pounds).. 111 7 
Gases in flue, degrees, Fahrenheit................ccccssssseeseseneceeese 400 
Average pressure steam (in pounds). acdnkchstiiaiomsceneeeideex: ae 

COAL. 

Number of trials... ERE 
Nuration of trials in hours......... Wanicuis seetren baband atsuuiepdts aalbokunia 6 
Total coal consumed (in pounds)........... ascccssssescesancecevessehtOd O 
Gases in flue, Fahrenheit. not taken nis: obeueeamabeaeeias 
Average pressure steam (im pound?)  ........sc01 sececceesseeeesecees 

FURL COMPARISON COMMERCIAL VALUE. 

October, 1886. 

se I is eadsitinvndeckesxnseuesecceeresieapeinseaanaks 


5 
Coal, at $6 25 per ton (1787.5 <2 8 © SS RNR ROT $4 69 
il, at 4 cents per gallon (111.7 gallons)....cccccc...sss aid aces scans . 446 








Difference in favor of oil in five hours........cccccee. ceseees oe 
CHANGE in COST OF OIL AND COAL. 


March, 1888. 
Taration of tytal Gey WAU occa sted .ccccckkccsseiestsecseccsces eaaveee 5 
oal, at $6 per ton (1787 5 pounds) 2h SE! 
Oil, at 3 cents per gallon (111. 7 gallons)... ca piilecbupshasininatdeass 3 35 
Difference in favor of Oil im 5 HOUTS.......0. sscsseeeseeeeseseees $2 01 
October, 1837. 
Coal at $6 per ton (1787.5 pound’s).........-ceccsseeccsresresseee oe seeee $4 69 
March, 1888, 
Oil, at 3 cents per gallon (111.7 gallons)......... phagabimpiiiaiis Sabiad $3 35 
Difference in favor of oil in five hours...............ccccceceeee $1 34 


Mr. Dennet gives his conclusions as follows : 


From the foregoing it is determined that the proposition as to 
the practical use of a gaseous form of fuel from crude petroleum 
is fully met; and that the second proposition as to the commer- 
cial value of gaseous fuel with good quality of anthracite coal is 
fully demonstrated when compared with the disadvantages pres- 
ent at the time of trial. Under m»re favorable conditions, in cost 
of the oil fuel results would have (October, 1887) been more satis 
factory. 

The change in cost of the two fuels makes a very large saving 
possible, and would amount to a considerable amount yearly. 

Coal costing $5.25 per ton and oil three cents (.03) per gallon. 
delivered at the station, the amount of saving would be $1,003.39 

The contingent advantages, such as the entire absence of ashes. 
clinkers, smoke, dirt and cost of handling the solid fuel, the 
advantage of a uniform pressure of steam, with less labor for 
operation. were not considered. 

The entire arrangement being exceedingly simple in construc- 
tion, easily maintained, perfe tly safe in oreration, noiseless and 
odorless. There is no reason why gaseous fuel obtained from 
crude petroleum should not be acceptable to the user, when th® 
relative cost of the two fuals will permit of its introduction. 


It will thus be seen that, with coal] at $5.25 per ton 
and oil at three cents per gallon, the saving in the use 
of oil is very marked, while its many additional con- 
veniences are simply beyond comparison. 








ENGINE POWER FROM INDICATOR CARDS. 

At the last monthly meeting of the London Association of Fore- 
men, Engineers and Draughtsmen, Mr. W. T. Coates read a short 
paper in which he drew attention to what he considered a great 
oversight in calculating the power of steam engines from indicator 
diagrams, in not allowing for the amount of steam required to set 
the piston and its connections in motion at each end of the stroke. 
He illustrated his remarks by drawings and formule on the 
blackboard, showing that in high-speed engines about 60 ths. of 
the steam pressure was required to move the piston during the 
first quarter of the stroke without exerting any useful effect on 
the crank-pin, and it often happened that the crank had really to 
pull the piston during that period. He stated that in all quick- 
running engines the reciprocating parts should be made as light 
as possible, and mentioned a case whe e an engine persisted in 
“knocking ” until the pistons were replaced by others of about 
half the weight.—[Exchange. 

A very interesting fact about the above is that one 
more name has been added to the very small list of men 
who dare publicly express any doubt or raise any ques- 
tion regarding the supreme authority of the indicator, 
as judge, jury and witness in all matters pertaining to 
the development of power by the steam engine. The 
indicator is so firmly seated on its throne of All Knowl- 
edye, that many engineers justly eminent for learning 


and skill in their profession refuse to entertain fora 





moment any proposition which does not sing praises in 


unqualified support of its unlimited powers. They seem 
to lose their heads in the presence of such (to them) 
traitorous thoughts and rush to the rescue with a zeal 
suggestive of that of Demetrius, the silversmith, for the 
Church, when silver candlesticks seemed likely ‘o be 
abolished from its service, and whose rallying cry was: 
“The craft is in danger.” 

The only craft endangered by giving the indicator its 
proper place among engineering appliances, is the witch- 
craft of getting more energy from a given amount of 
steam than that steam ever contained. The indicator is 
an instrument of the greatest value in attesting to the 
proper or improper distribution of steam}; but in doing 
this, it takes no more cognisance of the amount of 
effective work being done than does the steam gauge on 
the boile-. 

The indicator is only a registering pressure gauge, 
and undoubtedly it records the pressure existing within 
the cylinder; but the existence of force and the use of 
force are two very different matters, and the effect of 
force is a third consideration which is still further from 
the capacity of the indicator, it having already ex- 
hausted its resources in recording the presence. 

This might look like a fine field for an inventor. He 
might devise some instrument that would deal only with 
effect, the same as the grocer’s scales give the exact 
weight of goods without regard to the shape or extent of 
surface they cover, and have its truth so apparent that 
it could not be questioned save on the ground that it 
gave results differing from indicator tests, and then he 
might wait—wait for future generations to find out the 
merits of his invention. Pod. Ms 








Some of our contemporaries are again figuring out the 
cost of stopping a train. Here is our contribution: A 
party of gentlemen. residing in the suburbs of Cleve- 
land, have been accustomed to get off at a way station 
under the following arrangement, made with the super- 
intendent: They paid full fare to the point designated 
and were given a stop of two seconds in consideration of 
the payment of 75 cents additional. Either the rail- 
road company lost money by the operation, or the esti- 
mates of our contemporaries are “away off.”’ 








‘THE iron manufacturers of the Mahoning Valley have 
just completec the organization of an association for 
mutual protection and the collection of statistics. It is 
called the Iron Manufacturers’ Association and is 
officered as follows: President, Henry O. Bonnell; 
Vice-President, M. I. Arms; Secretary and Treasurer, 
J. H. Sheadle ; Executive Committee: H.O. Bonnell, 
Henry Wick, Myron C. Wick, J. G. Butler, Jr., Robert 
Bentley and H. B. Shields. The headquarters are at 
Youngstown. 





AN important meeting of the Amalgamated Jron and 
Steel Association will be held in Pittsburgh next week. 
Its special object will be to formulate a scale for the year 
beginning June 1. The gathering will represent nearly 
20,000 operatives, and all signs point to a lower scale 
than the present 2-cent rate, unless a considerable im- 


provement manifests itself very soon. 


AND now it is stated that the great Murraysville (Pa.) 
natural gas field is failing. 





Jottings Concerning Heat. 
Master Steam Fitter. 

All bodies with which we are familiar are incessantly 
under the influence of heat. 

Changes of temperature are accompanied by changes 
in the volume of bodies. 

In the common method of measuring temperatures, a 
range equal to 1-108 of the variation between the freez- 
ing and boiling points of water as shown by the expan- 
sion of mercury, is taken as the unit or single degree 
(1°) of sensible temperature ; the succession of degrees 
of this magnitude constitutes Fahrenheit’s scale. 

To our sensations, a body is hot or cold according to 
the difference of its temperature from our own; but our 
sense of heat is inaccurate, and often fallacious. 

If, having one hand in a vessel of warm, and the other 
in one of cold water, we at once immerse both in water 
of a mean between the two temperatures, this will be 
felt as warm by the hand removed from the colder liquid 





and as cold by the other, 
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INSTITUTE OF MINING ENGINEERS. 





The May meeting of the Institute at nirmingham and 
Anniston, Ala., has, as might have been expected, 
proved a most successful one. A large number of 
Northern members were present, anxious to see for 
themselves, the wonderful development that bas taken 
place in Alabama. The time spent in sessions was 
necessarily limited, as so many excursions had been 
planned. 

At the opening meeting the first paper read was an 
admirable biographical notice of the late Prof. B. W. 
Cheever, by Prof. W. H. Pettee, of Ann Arbor, Mich. 
Then “The Cost of a ton of Pig Iron in the Sequatchie 
Valley,’’ by W. M. Bowron, of South Pittsburg, Tenn. 
This was followed by a paper on “ Henderson Steel” by 
A. T. Brainard, Birmingham Ala. Two subsequent 
meeting were held at which the following papers were 
read in full or by title. From time to time such papers 
as are valuable to those in the iron and steel trades, will 
be published by us : 


The Bleichert bres of Cable Tramways, by E. G. Spilsbury. 

Locked Kore, by the same author. 

Calculations on the Heat Generated and the Areas of Chambers 
and Passages required in ie Use of blast Furnace Gases, for 
Heating oilers. by T. C. Roberts 

Phosphate Slag, :ts Importance as a By-product, and its Value 
as a Ferti izer, by Prof. W. B. Phillips. 

The ayer Gas Producer, in Practice, by W. J. Taylor, Ches- 
ter, 

Notes on Arsenic Determinations, by R. C. Canby 
wat Determination of Phosphorus in Iron and Steel, by Peter 

imer. 

The Deve opment and Statistics of the Alabama Coal Field for 
1887, by C. A. Ashburner. 

Large furnace on Alabama Meterials, by F. W. Gordon. 

ane Sources of Iron Ure Suppl y J. Birkinbine. 

The Efficiency of a cteam Boiler pine Blast Furnace Gases, 
by J. E. Denton. 

The Petit Anse Salt Mine, by R. A. Pomeroy, of Louisiana. 

The Feasibility of Using Cheaper Fuels, in the Blast Furnace, 
by J. T. Wainright. 

Notes on Certain Iron Ores and Coals of Alabama, and on the 
Improvement in Blast Furnace Practice in the Birmingham Dis- 
trict, by A. F. Brainerd. : 

An bhxperiment to Determine the Causes of Freezing of Com- 
pressed Air Kngines in Mines and Tunnels, by J. E. Denton. 

A Bessemer Stee! Plant of 1888, , he F. Wilcox. 

The Grading uf Birmingham Pig Iron, by Kenne'h Robertson. 

Experiments to Lest tioefeis’ Theory of Blasting, by f. tirm- 
stone. 

P * spe in Soft Ore Bodies at Loomoor, Va., by W. S. Hunger- 
or 


The Segregation of Copper-Silver Alloys, by F. F. Claussen. 

The Losses in Wasting Gold Ores, and Ne Volatility of Gold, 
by S. B. Christy. 

Notes on the Gogebic, and on Some of the Mines of Aspen 
Mountain, Pitkin County, Colorado, by Carl Henich. 


A glance at the above titles, shows how wide and 
interesting a field the above papers cover. 

Thanks to the untiring exertions of the Local Commit- 
tee headed by Mr. Kenneth Robertson, and the liberal- 
ity of the various railroad corporations centering in Bir- 
mingham, placing special trains at the disposal of the 
Institute, all of the important sights in and around the 
city were seen. On Tuesday afternoon, the various ore 
mines on Red Mountain were inspected. 

On Wednesday, the new North Birmingham furnaces 
2), the Thomas Iron Co.’s furnaces, blown in that day— 
the splendid new plant of four furnaces at Ensley City, 
belonging to the Tennessee Coal, Iron & Railroad Com- 
pany, the first one of which is now making 160 tons a 
day—the Woodward furnace at Wheeling, and the new 
furnaces and rolling mill of the De Bardeleben Company, 
at Bessemer. An elaborate lunch was served at Ensley 
City, by the Tenn. C., I. & R. R. Co. 

On Thursday, a part of the visitors went to the Hen- 
derson Steel Plant, and the new coke ovens of Thomas, 
and part to Gate City rolling mill, and Limestone quar- 
ries and the Trusville furnace. 

On Friday, to the Cahaba coal fields at Blue Creek, 
and to the Brown Hematite deposits of Woodstock & 
Goethite. A bountiful lunch was served at Blockton by 
the Cahaba Coal Company. 

On Saturday, a special train took the party to the 
Upper Cahaba coal field, and to the wonderful new 
“Model City” of Anniston ; at that point visiting the 
famous Woodstock furnaces, the splendid new coke fur- 
naces building, the new pipe works, and to the United 
States Rolling Stock Company’s works. 

A tired lot of people rested on Sunday, in the superb 
and luxurious Anniston Inn. 

On Monday a visit was made to Clifton furnace, and 
then departing trains took the visitors to their homes. 
Much of interest was seen that cannot be treated now, 
but we think in future numbers we can place some mat- 
tet before our readers that will be of service to them. 

P. 





icaiilaiabuiieciin 
Beginnings of America’s Bessemer Steel Industry. 

The first attempts to establish the Bessemer steel in- 
dustry in this country were made in 1864 by two com- 
panies of enterprising American citizens. The works 
of one company were located at Troy, N. Y., and the 
works of the other were located at Wyandotte, Mich. 





made at Wyandotte in 1864, and the first Bessemer steel 
rails made in this country were rolled at Chicago in 
1865 from blooms made at Wyandotte. The works at 
Wyandotte were afterwards abandoned, having served 
the experimental purposes for which they were estab- 
lished. Pennsylvania followed New York and Mich- 
igan in the erection of Bessemer steel works, and it had 
the honor of securing the first financial failure among 
such enterprises in this country, its Freedom Iron & 
Steel Works, which were erected in 1867, going down 
disastrously in 1870. Prior to 1870, however, other 
works had been established, and in that year three works 
were prepared to make steel rails—one at Troy, N. Y.; 
one at Harrisburg, Pa.,and one at Newburgh,O. In the 
same year a duty of $28 per ton on steel rails was 
enacted by Congress, to take effect January 1, 1871, and 
with this encouragement several other works were soon 
built. 





The Demand for Iron. 
Marquette Mining Journal. 

A very interesting article discussing the outlook for 
the iron trade this year is given in the current number 
of the Cleveland Iron TRADE Review. Mr. Swank’s 
statistics of production and consumption, covering the 
past eight years, are taken as a basis for the calculations 
made, and the conclusions reached is that the demand 
for iron this year—and, as a consequence, for ore—will 
exceed that of any preceding year except 1887. 

Mr. Swank’s carefully compiled statistics show that 
the average consumption of iron in this country for the 
eight years ending with and including 1887 was eleven- 
hundredths of a ton per capita annually. There is no 
reason to apprehend that the consumption this year will 
fall below the average for the preceding eight; indeed, 
the prospect is that it will be greater. Making due 
allowance for importations from abroad, the authority 
quoted finds that the outlook for the iron industry is not 
so discouraging after all, as orders must be placed sooner 
or later—arguing that as they haven’t come “sooner,” 
they are sure to come later to make glad the hearts of 
the producers of ore and the manufacturers of iron and 
steel. 

One thing to which the REvIEw especially directs 
attention is the marked increase ia the use of steel for 
other purposes than the manufacture of rails—the 
tendeacy in this direction being so great that the rail- 
roads are yearly growing less and less a factor in deter- 
mining the amount of steel that the country will need 
The concluding portion of the article is of special inter- 
est to the readers of this paper, and is given for thei: 
benefit. 


Bae a ee 
No More Bonusing in Canada. 
Canadian Manufacturer. 

Our esteemed contemporary, the Trader, speaking of 
the anti-bonus law, says:—“If two-thirds of the rate- 
payers in any municipality think it a good stroke of 
business to pay a factory to locate in their town, why 
should they be debarred from doiug so? It may be a 
good speculation or it may not, but however the venture 
turns out, they should certainly have the right to pro- 
nounce upon it themselves.” The Zrader does not dis- 
tinguish between municipal rights and personal rights. 
If two-thirds cf the ratepayers, or any other number of 
them, or of any other citizens, think it a good stroke of 
business to bonus: a factory, they most assuredly have 
the “right” to do so, regardless of any anti-boous law; 
for they have the privilege of spending their own 
money as they please. But they possess no inherent 
right to vote away the money of the entire municipality, 
raised by taxes, for any such purpost:; and to do so is 
the grossest communism. The paving of a street or the 
building of a highway bridge is for the public good, and 
the whole body of citizens have equal use of and benefit 
from them ; but they have not such benefit from a bo- 
nused factory. The public benefit from such factory is 
only incidental and remote ; the direct benefit is to those 
who own it. 








WE had the pleasure, this week, of seeing in operation 
at the works of the Walker Manufacturing ©v., this city, 
a new portable key-seat cutting machine which has just 
been brought out by the Morton Manufacturing Co., of 
Romeo, Mich. The machine is built for the heaviest 
kind of work. It has a stroke ranging from nothing to 
thirty-six inches, and will cut up to three and a half 
ioches wide. It will do more and better work in an 
hour than can be done by hand inaday. The Walker 
Co. are highly pleased with the work the machine is 
doing. We hope shortly to give our readers an illus- 
tration, with a more detailed description of this new 
tool. 





The first Bessemer steel made in the United States was 





LAKE SUPERIOR IRON NO‘%&S. 





Specfal Correspondence to the Iron Trapg Revi ~. 

' Frorence, Wis., May 21—Shipments of ore from the 
three Lake Superior ports—Marquette, Ashisnd and 
Two Harbors—have commenced. Marquette was the 
first Lake Superior port to send ore forwar! (to Cleve- 
land, two cargoes of Republic ore being rped on 
Tuesday last. Ore producers and vessel men are both 
complaining of the facilities for handling ore possessed 
by Marquette. It takes longer for a vessel to load with 
ore at Marquette than it does at any of the other ports. 
At Escanaba and Ashland night and day gangs are 
worked loading and unloading vessels, and there is as 
little delay as possible, but at Marquette all the loading 
is done in the day time, and twelve hours are lost out 
of every twenty-four. This is the principle reason why 
ore charters from Marquette are nearly as high as from 
Ashland and Two Harbors, and so much higber than 
Escanaba charters. Ashland charters are $1.25 per ton 
at present, and Escanaba charters 85 cents per ton, while 
Marquette charters, which should be nearer the lsca- 
naba figures than the Ashland figures, rule at $1.15 per 
ton. There is some talk of the Chicago & North-West- 
ern Railway, which now hauls a great deal of Marquette 
ore to Escanaba, building a branch to, and ore docks 
at, Marquette. 


It is apparent that all-raij] shipments to Wisconsin and 
Illinois furnaces are bound to increase year by year. 
With the 25 ton cars now in use, ore can be carried by 
rail to Chicag» and Joliet about as cheaply as by the 
mixed rail and water route. This is a good thing for 
the furnace men, as it allows them to get ore as they 
need it, instead of stocking it on a large scale during 
the season of navigation. 

Itis understood that the Minnesota [ron Company, 
Vermilion district, has sold a large amount of ore for 
delivery at Troy, N. Y. Producers of Lake Superior 
ore are counting on a rapid extension of the market 
both in the east and west. 


About half of all the ore mined in the Lake Supe- 
rior country this season will go out by way of Escanaba. 
All the Menominee district mines, most of those in the 
Marquette district, and several Gogebic mines, includ- 
ing the big Norrie, are shipping via Escanaba. There 
is plenty of dock room at Escanaba. Escanaba charters 
are the lowest and the facilities of the Cnicago & 
North-W: stern Railway Company for handling ore are 
excellent. 


It may be set down as a fact that the amount of 
exploratory work to be done in the Luke Superior iron 
districts this season will be considerabiv less than it 
would be were the condition of the iron market more 
satisfactory. The reason why a depresion in the iron 
business a!ways involves a falling out of exploratory 
operations is found in the difficulty which owners of 
mining properties experience in selling them during a 
period of stagnation. It is cheaper to explore for iron 
during an off year than it is when the mining business 
is booming. Labor is always much more plentiful, and 
consequently cheaper, during an off year, and at all 
explorations labor is the principal item of expense. 
It seems, therefore, that the best time to explore for 
iron is during snch a season as the present, when labor 
is cheap. It is certainly more advantageous for parties 
who intend to work the mines themselves, if they fiad 
any, to explore for iron during a season of depression, 
but persons who seek for mines for the purpose of sel- 
ling them as soon as they are sufficiently developed— 
and such persons do a very large proportion of all the 
exploratory work that is done—are far more energetic 
during a boming season than during a year of depres- 
sion. They appear to deem it better policy to pay the 
high scale ot wages that prevails during a good vear for 
the iron business, and be able to sell their properties 
when they are ready, than to pay lower wages and run 
the risk of having elephants on their hands, and, per- 
haps, of losing their properties altogether. It is prob- 
able, on this account, that most of the exploratory work 
this season will be done by parties who intend to go inte 
mining as well as prospecting. 


_— 


A LA&GE establishment in Pittsburgh has been using 
petroleum resolvent in its bvilers for three years with- 
out spending a cent for repairs, while previously the 
boilermakers’ gang were at work on them every Satur- 
day night in the year. Worse scale could scarcely be 
found before the use of the resolvent, while now their 
condition is pronouuced by the inspectors as the cleanest 
boilers in the country.—[American Manufacturer. 
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NATURAL GAS IN CHINA. 


Report of U. 8. Consul ibe? ‘ 

The following abstract of an account given by Baron 
von Richtofen of natural gas wells in China may be in- 
teresting. These wells are found in Sz’chwan, near a 
town called Tsz-lin-tsing. In an area of twenty seven 
li (9 miles) diameter salt wells are found. To make a 
well the Chinese use a long and elastic bamboo pole, 
supported in the middle by a cross-piece, a rope made 
by coupling the ends of long (not twisted) slices of bam- 
boo, and an iron instrument which weighs 120 catties 
(catty==1} pounds). The rope is fastened on the thin 
end of the pole, and the iron on the end of the rope. A 
slight up and down motion of the thick end of the pole 
makes the iron hop and bore a vertical hole with its 
broad, sharpened edge. The ground to be perforated 
consists chiefly of sandstone and clay. When a portion 
of the rock is mashed clear water is poured into the hole, 
a long bamboo tube with a valve in the bottom is low- 
ered and the turbid water raised to the top. Pipes of 
cypress wood are rammed in to protect the sides of the 
bored hole, and to prevent the water contained in the 
surrounding ground from getting access to the well ; the 
pipes are attached to each other at the ends with nails 
hemp and tung oil. The inner width of the pipes is 
about 5inches. As the work proceeds the pipes are 
rammed deener, and a new one attached on the top ; the 
rope, too, is made longer. Ata depth varying from 7 
to 100 chang (700 to 1,900 feet) the brine is struck, and 
the well is fit for use. The brine is raised to the top 
through !ong bamboo tubes.and bamboo ropes, as de- 
scribed, by means of a horsewhim, and then carried to 
large pans for evaporation, or led to them through bam- 
boo pipes. 

Besides these wells there are others, which are bored 
to the depth of from 1,800 to 2,000 feet. At that 
distance below the surface petroleum is struck. Imme- 
diately on reaching it an inflammatory gas escapes 
with great violence. Work is now stopped, and a 
wooden cap fastened over the mouth of the pit, per- 
forated by several rows of round holes. In each of 
them a bamboo pipe is inserted, and through these the 
gas is led under the evaporation pans. The pipes 
ramify, and on each end a tapering mouthpiece, termi- 
nating in a small aperture, is attached. The gas is then 
used for evaporating the brine. 

The enterprising spirit which induced the Chinese to 
examine the ground at so great a depth is said to have 
had its origin in the drying up of a brine pit. The pro- 
prietor was in hopes of meeting brine at a greater depth, 
but found instead the gas. : i 

When the country was infested with rebels during the 
Taiping rebellion they removed the cap from one of the 
gas pits and set fire to it. Since that time, or, at least, 
up to the time that Baron Richoften wrote, a long col- 
umn of fire rose from that pit, and it is considered 
nearly impossible to stop the flame. 

The gas pits and brine pits are owned separately by 
corporations. The owners are subjected to the control 
of the government. The government monopoly isin the 
hands of the “ Taotai,” who resides at the place. The 
salt works of Tsz-lin-tsing yield considerable revenue 
to the government, and have besides enriched numerous 
proprietors, and give occupation to a numerous popula- 
tion. The number of “ fire pits” is twenty-four, and the 
salt pits'are innumerable. Some of them do not enjoy 
the advantages of gas. The brine is evaporated with 
grass and wood. 

There are salt pits in neighboring localities on the 
Min River, but no gas pits. 

THOMAS R. MORGAN. 

The accompanying sketch is an excellent portrait of 
Mr. T. R. Morgan, of the Alliance (O.) Steel Works. 
We are indebted to the Alliance Leader for the cut and 
the following biographical sketch : 

Thomas Rees Morgan, Sr., was born in Penydarran, 
Merthyr Tydtil, Glamorganshire, Wales, March 31, 1834. 
His parents were Reese Morgan and Margaret Lewis, 
and he is the youngest son of a family of six children, 
three of whom are living. He was sent to school until 
he was eight years old and then placed at work in the 
mines, first as door-boy and subsequently as teamster, by 
his father, who was a coal mining contractor. At ten 
and a half years he met with a very unfortunate acci- 
dent, being caught between some loaded coal cars and 
was dragged under them some distance and fearfully 
mangled,and was pronounced by the leading surgeons 
as incurable. His great vitality and will power, to- 


tical, devoted and loving mothers was ail that saved 
him. The boy had displayed great natural ability and 
thorough integrity, and upon his recovery the compiny 
advised his father to give him a more extended oppor. 
tunity for education, volunteering to see that he should 
be well cared for. 

Accordingly, at eleven years of age he was sent to one | 
of the best schools in the vicinity, at which many 
eminent scholars and scientists received their training, 
and where he soon developed a wonderful fondaess for 
and aptness in mathematics. Leaving school, he went 
to learn a trade, selected that of machinist, to which he 
faithfully devoted himself for five years in the Penydar 
ran Iron Works in his native town. After spending a 
number of years in some of the leading iron works of 
Wales he left a good position in his native land to come 
to “free America.” He landed in this country, with his 
family, in the month of April, 1865, and soon located at 
Johnstown, Pa., where he found employment in the 
Cambria Iron Works, soon receiving the highest wages 
of any machinist in the works, and the special com- 
mendation of the master mechanic. 


He next removed to Pittsburgh, where he was success- 
fully employed as foreman of several large works, and 
finally engaged for himself in the manufacture of steam 
hammers and other special machinery, establishing the 
Pittsburgh Steam Hammer Works, which in 1871 was 
removed to Alliance. The business has had a remark- 
able growth since the first small building was erected in 
Alliance, and has now become one of the largest and 
best of the kind in the world. Their manufactures 
embrace machines of immense weight and power, which 
but few firms are able to undertake, and their enviable 
reputation for doing the finest work in this line went very 





largely to securing them the heavy government contracts 
for which they are now preparing. Morgan is an inde- 
fatigable worker, having labored during the past 30 
years not Jess than 15 hours daily. He has a large and 
well-selected library, comprising works relating to his 
business, and also of general literature. He is a mem- 
ber of the American Institute of Mining Engineers, and 
of the American Metrological Society, and in his depart- 
ment of business is one of the best-informed mcn in 
America. He treats his employes with more than usual 
regard and kindness, and is constantly endeavoring to 
advance their interests by good counsel, advice, and 
encouragement. On July 4, 1856, he married Elizabeth, 
daughter of John Nicholas, of Cross Inn, Carmarthen- 
shire, Wales, from which union there have been born 13 
children, six living. The sons now interested in the 
shops are John R. Morgan, chief draughtsman, Thomas 
R. Morgan, Jr., general superintendent of the works, 
and William Henry Morgan, assistant draughtsman. 
aot ae MR AES 
A Quick Job. 

The Lake Erie Boiler Works, of Buffalo, N. Y., are 
eclipsing their previous record, if possible. They have 
just completed a rectangular fire-box boiler, 9 feet and 
6 inches in diameter, and 16 feet long for the steamer 
Susan EK. Peck. The contract for this boiler was closed 
March 28th of this year and work commenced on April 
9th. The boiler was completed April 28th, in just 18 
working days. If this does not beat the record, the 
Lake Erie Boiler Works would be pleased to hear from 
the boiler shops that have done better. This boiler has 
two fire-boxes and will have a working pressure of 125 





gether with the tender nursing of one of the most prac- 


pounds of steam. As to the workmanship the former 


CONDITION OF OHIO MANUFACTORIES. 


PS ee 
From the fourth annual report of the Chief State 

Inspector of Workshops and Factories to the General 

Assembly of the State of Ohio, we glean many interest- 

ing facts in reference to the condition of the industrial 

interests of the State. [tis gratifying to learn that a 

marked improvement is visible in manufacturing estab- 

lishments generally as to their sanitary condition. 

Many precautions have also been taken to guard against 

accidents, both to employes and transient visitors in 

such establishments. The interest taken in this matter 

of looking after and providing for the well-being of the 

great army of workers in the mechanical industries, not 

only in Ohio but in several other States, should bea 

stinging rebuke to the anarchical agitators who seem to 

be anxious to defy or annul all Jaw and order. 

During the year 1887 there were inspected 3,581 shops 

and factories, an increase of 474 over the number visited 

and inspected the year previous. In 1,235 of those 

visited changes were ordered, including changes in 

various kinds of machinery, tire-escapes, elevators, 
improvements in ventilation, securing dangerous build- 
ings, etc. It is gratifying to know that the changes 
ordered or recommended were, in the great majority of 
cases, readily and willingly complied with, showing that 

there is no disposition on the part of employers to 
neglect the health, safety or convenience of their em- 
ployes, when their attention is directly called to the 
subject. 

The 3,581 establishments inspected employ an aggre- 
gate of 168,570 people, of which number 134,439 are 
males above the age of eighteen years, 19,481 females 
above the age of sixteen years, and 14,217 minors, 
Establishments employing females and minors to any 
great extent are mostly located in the larger cities. 

The State is divided into three inspection districts, the 
first including the counties of the northern portion of 
the State, the second the central portion, and the third 
the southern portion. 

The first and third districts comprise the bulk of the 
manufacturing industries of the State. The report in- 
cludes 1,524 establishments inspected in the first district, 
employing 81,960 hands; males, 68,934; females, 6,109, 
and minors, 6,758. In the second district but 720 estab- 
lishments were inspected, employing 23,287 hands, 
19,205 of whom were males, 2,296 females and 1,492 
minors. In the third district 1,337 establishments came 
under inspection, employing 63,323 hands, of whom 
46,300 were males, 11,076 females and 5,967 minors. 

Among the larger cities covered by the inspection to 
a greater or less extent were the following : 

Cincinnati, 773 establishments, employing 37,213 
people, of whom 25,101 were males, 8,!22 females, and 
3,990 minors. 

Cleveland, 407 establishments, employing 32,702 hands, 
of whom 27,560 were males, 2,572 females, and 2,570 
minors. 

Columbus, 210 establishments, employing 7,884 hands, 
of whom 6,517 were males, 1,011 females, and 356 
minors. 

Dayton, 122 establishments, employing 7,285 hands, of 
whom 5,977 are males, 784 females and 524 minors. 

Toledo, 160 establishments, employing 7,128 hands, 
of whom 5,247 are males, 1,224 females, and 657 minors. 

Springfield, 55 establishments, employing 5,085 hands, 
hands, of whom 4,768 are males, 163 females, and 214 
minors. . 

Youngstown, 26 establishments, employing 5,738 
hands, of whom 5,307 are males, 31 females, and 400 
minors. 

In the above cities, changes in reference to minors, 
machinery, etc., were ordered in 1,181 establishments, 
of which 620 were in Cincinnati, 202 in Cleveland, 88 in 
Columbus, 106 in Dayton, 99 in Toledo, 45 in Spring- 
field and 21 in Youngstown, nearly all of which were 
promptly complied with. 





a 
British Ship-Building. 

Returns for the first quarter of the current year show 
a marked increase in the number of vessels in course of 
construction at the end of the earlier three months of the 
year as compared with the like period in 1887. On 
March 31, 1888, 380 vessels of 594,000 tons gross 
were under construction, against 327 vessels of 440,000 
tons being built at the same date in 1887,and 279 vessels 
of 439,000 tons at the end of the last quarter of the year 
1887. 





THE strain per inch of width of a belt has usually 
been placed at 50 pounds. Recent German investiga- 





‘reputation of these works is a sufficient guarantee. 





tions put it at 55 pounds. 
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Blast Furnaces:— 

The Cherokee Jron & Land Company, at Rusk, Tex., 
intend to put up one 50-ton charcoal furnace, and imme- 
diately thereafter another coke furnace of 50 tons capac- 

















ity. 

Muirkirk Furnace (charcoal) of Charles E. Coffin, at 
Muirkirk, Md., which has been idle since November of 
last year, was blown in again on Monday, the 14th inst. 
During the period of idleness it has been thoroughly 
repaired and relined. 

Pequest Furnace, owned by Messrs. Cooper & Hewitt, 
situated near Oxford, N. J., will go out of blast during 
the latter part of May, owing to the continued depres- 
sion in the iron business. The. furnace is under the 
management of Mr. John 8. Fackenthal, and has been 
in successful operation during the last two years, the 
product for one calendar year having reached 24,865 
gross tons. 

All efforts to settle the long standing strike at the blast 
furnace of the Charlotte Furnace Company, Limited, at 
Scottdale, Pa., have been unsuccessful. The firm still 
insist that the men must, accept the 12} per cent. reduc- 
tion, and will not recede from the stand they have taken. 
The men offered to accept 8 per cent., but the firm 
would not listen to it. The furnace has been banked 
since January 1. About 100 men are cut. 


Rolling Mills:— 

The new rolling mill of F. H. De Vonde Leben, at 
Bessemer, Ala., will be making iron in about sixty days. 

The Cincinnati Forge & Iron Co. have completed the 
rebuilding of their works at Cincinnati, and have started 
them up on car axles and other forgings. 

The Pittsville (Pa.) Iron & Steel Company has given 
the 600 employees of its Fishback rolling mill notice of 
aten per cent. reduction of wages to take effect next 
Monday. The employes have not yet announced their 
acceptance or rejection of the reduction. 

The Delaware Rolling Mill, Phillipsburg, N. J., has 
been shut down for an indefinite period for want of 
orders, and nearly all of its employes have left town not 
to return. Puddlers at the rolling mill at Highbridge 
have struck against a reduction of 75 cents per ton in 
wages. 

The employes of Singer, Nimick & Co., iron manu- 
facturers, have been notified that their wages will be 
An advance was 
granted in February, 1887, and the proposed reduction 
will make wages the same as they were prior to that 
advance. About 1,000 men will be affected. 

The firm of McLanahan, Smith & Co., at Hollidays- 
burg, Pa., invited their striking puddlers to go to work 


reduced 10 per cent. on May 28. 


at $3.75 a ton, but they refused, and demanded $3.85. 
The firm discharged them and will start up their mills 
his week with non-union men. All the iron mills have 
been idle here for seven weeks, and 700 men are out of 
employment. 

The of the plant and additions to the 
straightening department of the Columbia Iron & Steel 
Mill, at Pa.., completed, 
arrangements have been made to put the mill on double 
It is said that the establishment has orders suf- 
ficient to run at full capacity for nearly a year.—[Amer- 
ican Manufacturer. 


extension 


Uniontown being about 
’ 5 


turn. 


Steel Works:— 

It is announced that the Colorado Coal & lron Com- 
pany will hereafter make steel instead of iron rails. 

The Johnson Street Rail Company secured the con- 
tract for the rails for the eight or ten miles of new cable 
road to be constructed in Denver, Col. 

Henry Disston & Sons’ large steel rolling mill at 
lacony, Pa., was entirely destroyed by fire at an early 
hour Monday morning, causing a loss of $300,000, on 
which there was an insurance of $190,000. 

The North Chicago Rolling Mill Company, Chicago, 
[ll., started its North Chicago mill on steel beams last 
It furnish 
beams at first, but will shortly make up to 15 inches. 
will not make channels or angles at present. 


from 6 to 12-inch 
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week, will be able to 


Foundries :— 

The Bass Foundry & Machine Works, Fort Wayne, 
Ind., are adding new machinery 
department. 

The foundry of North Brothers, Philadelphia, was 


to their car-wheel 


destroyed by fire during the week, the loss being esti- 
mated at $20,000, covered by insurance. 

. The Delaware & Hudson Canal Company is preparing 
to erect extensive machine shops in Scranton, Pa., where 
all of their mining machinery will be manufactured. 


The Brass Foundry & Machine Works, Fort Wayne, 
Ind., are puiting in mew machinery to the value of 
$22,000 in their car-wheel department. The manage- 
ment report a decided improvement in business of late. 
The Aetna Machine Co., of Warren, O., have just 
closed a contract with the Hubbard Iron Co., of Hub- 
bard, O., for one of their new Aetna engines of about 
550 h. p. This engine will weigh about 28 tons when 
tinished. 

A strike against a reduction in wages ordered at the 
National Tube Works, McKeesport, Pa., is probable. 
The sorkmen are required to give an answer to the 
company by Tuesday, and a large number seen to-night 
said they would not accept the reduction. A strike will 
affect nearly 4,000 men. 


Machine Shops:— : 

The Massillon Machine Company has received its 
charter of incorporation. The stock of the company is 
$25,000, and 60 per cent. of the amount has been paid 
in. They expect to make a cast this week. 

It is rumored that the Baldwin Locomotive Works 
will likely be removed from Philadelphia to Harrisburg» 
Pa. The company has been considering this vicinity as 
a site for the great works, and is said to regard it favor- 
ably. 

Mr. Ambrose Swasey, of Warner & Swasey, the well- 
known astronomical instrument manufacturers, Cleve- 
land, is now on his way home from California, where he 
has been superintending the erection of the great Lick 
telescope. He has forwarded in advance a series of 
very fine photographic views, showing the interior of 
the dome and the telescope. The firm have just ship- 
ped a 30-foot dome to Carlton College, Northfield, Minn. 
Prof. Wm. W. Payne has charge of the observatory. 
They have nearly ready for shipment a 17-foot dome for 
the Red House observatory, at Phelps, N. Y. They 
are full of orders for their brass-working tool. 





Hardware :— 

The shops of the Winchester Repeating Arms Com- 
pany are running 12 hours perday. They have recently 
received a large order for sporting rifles. 


The nail factory of the Belfont (O.) Iron Works Com- 
pany, at Ironton, O., is in full operation, 126 nail ma- 
chines being employed. 

The Bellaire (O.) Nail Works run their factory three 
or four days this week. The steel works and furnace 
are doing good work. They shipped 1,200 kegs of nails 
on Tuesday, by river. 

The Wheeling Hinge Company are running their 
works to the fullest extent, so far as their present lim- 
ited facilities will permit. Their new building is pro- 
gressing satisfactorily. They will get it under roof this 
week, and expect to have their full works in operation 
in about two weeks.—[Ohio Valley Manufacturer. 


Miscellaneous:— 

Contracts are soon to be let by the Athens Asylum for 
Athens, O., for three horizontal tubular 
boilers, with fire-fronts, grates, bars, furnace fixtures, 
Specifications can be had by addressing the Super- 
intendent. 

The Star Steam Heater Co., of Mount Joy, Pa., bave 
lately added to their already extensive line of manu- 
factures an entirely new design of boiler, which being 
surface-burning is specially adapted for burning bitu- 
minous coal, and while it is made of the best boiler iron 
it is sold at prices competing with the cast iron boilers. 
They name this prodigy the Star Gas-burning Steam 
and Hot Water Heater. 


the Insane, 


etc. 
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THE assertion that manufacturers in this country, 
South or North, are realizing unreasonable profits which 
free traders in and out of Congress are prone to make, 
cannot be proven by reliable statistics of trade and 
manufacturing anywhere. Capital runs like quicksilver. 
If an industry pays well it is developed. If margins 
are high competition soon makes them low. The mighty 
trusts instead of being the product of protection are 
the product of competition generated by protection. 
The trusts are a sort of protections against protection, 
that is against the bitter competition and low prices 
which are always the legitimate fruits of healthful 
protection. Manufacturers are not making reasonable 





profits. —[Chattanooga Tradesman. 


STEEL RAILS AND RAILROAD- BUILDING. 
SG a 
From Jas. M. Swank’s Letter to Hoo. W. D. Kelley. 

The magnitude of the service which has been rendered 
to the railroads of the country by our Bessemer steel 
industry will be more fully understood by considering a 
few leading facts. The resisting and wearing qualities 
of a steel rail being much superior to those of an iron 
rail, it is therefore capable of supporting a much heavier 
weight of cars, locomotives, freight, and passengers, and 
it permits trains to be moved at a much greater rate of 
speed ; hence the carrying capacity of our railroads has 
been increased many times, and the cost of operating 
them perton of freight carried or per. passenger has 
been greatly decreased. The life of a steel rail, notwith 

standing the greater service it has been called on to per- 
form, being many times greater than that of an iron rail, 
the cost to our railroad companies for renewals of track 
is many times less than if iron rails were still used and 
sold at the price now brought by steel rails. But steel 
rails have been steadily sold since 1882 at a lower price 
than iron rails could be produced, and consequently iron 
rails have not since been made in this country except 
for mine railroads or other special purposes. In July, 
1870, when the duty of $28 per ton on steel rails was 
enacted, the price of iron rails was $72.50 per ton, and 
the lowest price at which they have since been sold was 
about $33 in the gloomy years 1877 and 1878; whereas, 
as has been stated the average price of all the steel rails 
which have been made in this country has been less than 
$46, while at least a million tons have been sold at lower 
prices than were ever touched by iron rails. 

Few persons stop to think now much our railroads 
owe to cheap steel rails. When our dependence was 
wholly or chiefly on iron rails we built railroads very 
slowly. Before this country commenced to make steel 
rails in 1867 our railroad mileage aggregated less than 
40,000 miles ; now itis over 150,0UU miles. * * o 


The benefits which this country has derived from 
cheap steel rails are so numerous and enter so largely 
into the daily life of all our people that they have 
ceased to excite special comment, like the natural bless- 
ings of light, air, and water. But what wighty changes 
have been wrought by these steel rails of home manu- 
facture! The immense agricultural crops of the country 
in the last twenty years never could have been trans- 
ported to either home or foreign markets if iron rails had 
been continued in use; the attempt to transport them 
upon iron rails would have so worn ont the rails that 
the tracks would constautly have been torn up for 
repairs and this would have resulted in a continual inter- 
ruption to all traffic. If dependence for steel raiis had 
been solely on foreign sources of supply, the cost of 
transportation, resulting from the high prices of foreign 
rails, would have been so great that it would not have 
been profitable to grow these immense crops, indeed, 
the prices of foreign rails would have been so high that 
few railroads would have been built the Western 
States and Territories, and the marvelous development 
of that section could not have taken place.  Fivally it 
may be said that, but for our cheap steel rails, flour and 
meat, lumber and coal, and numerous other heavy 
products could not have been cheaply distributed to 
consumers, the of life would have been 
largely enhanced in price through the high cost of trans- 
portation, and the whole country would have had amuch 
less rapid growth than it has experienced. 


in 


necessaries 
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Cut in Lehigh Pig Iron. 
Bradstreet’s. 

The sensation of the week in industrial lines was the 
cut of $2 per ton for No. 1 and No. 2 X pig iron by the 
leading furnace company in the Lehigh region. A 
reduction was notentirely uosuspected, for it was referred 
to in Bradstreet’s last week as likely to occur in the near 
future. Complaints from eastern pig iron makers have 
been numerous of late that freight rates have enabl.d 
Virginia and Ohio furnacemen to ship their products 
east to compete with furnaces heretofore practically 
controlling the eastern supply. The cut price has tem- 
porarily thrown the competing irons out of the eastern 
market The feeling iu pig iron circles is a very 
unsetled one. The company making the low price for 
best Lehigh iron, $16 for grey forge, $17 for No. 2 and 
$18 for No. 1, can probably produce iron as cheaply as 
any other northern furnace. 


oe 


A GoLp medal, worth about £30, is offered by the 
Italian Society for the Advancement of Electrical 
Science, for the best paper on electro-magnets, consid- 
ered more particularly with a view to their application 








to dynamos. 
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IRON TRADE REVIEW. 








F. J. ROBINSON & CO., 


MANUFACTURERS OF 


Self Contained Vertical Engines 


FROM 2 TO 10 HORSE POWER. 





All kinds of Heavy and Light Brass Castings. 





Send for Price List and Circulars to 


=. J. SORBIINSOWN dé OC... 
05-ly BATTLE CREEK, MICH. 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, es 
Screws. 














BUSINSES DIRECTORY. 


Mansfield, O. 


1 te STEAM BOILER WORKS, 
iV Man’frs of Steam Boilers, Oil and Water 
‘anks. and all kinds of Sheet Iron Work. 03 























Boiler Makers. 


GMITH & TEACHOUT—(Established 1857.) 
. Boilers, Tanks, Stills, etc. 644 Broadway. 











Niles, O. 


EEVES BROS., Manufacturers of Boller, 
Tank and Sheet Iron Work, etc. 








Bridge and Boiler Builders, 


UCKEYE BRIDGE AND ya moo 
WORKS, mfrs. of Arch and Truss Bri 

be seake and Oil Stills. Bet. Wasson St., eo 

ase Ave. 











Belting, Xe. 


P4 RKIN & BOSWORTH. Agents for Shultz 
Raw Hide Belting, 9& 11 South Water street. 











MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


Morton's Lightning Keyway Cutters & Key Makers 


Cutting Keyways and making Keys from 24 iinet long down to the 
smallest work, with accuracy and rapidity. 


Send for circulars and description. 


Jals9 ROMEO, - - ° MICH. 








Carriage Bolts. 


HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Palate 
Carriage and Tire Bolts. 











Coal, Iron and Ore. 
a (yk HITCHCOCK & CO.. Briar Hill 
and Pig Iron. 101 St. Clair St. 81 
ABOOGE. MORRIS & CO., —COAL.— 
Grand Arcade Building, Cleveland. 0. 5 
ICKANDS, MATHER &CO., Iron Ore and 
Pig Iron, Cor. Bank aud Superior Sts. 61 


QGANGER, A.T.. wholesale Scrap Iron, Nos. 
173, 175 & 177 Merwin Street. 33 




















CONDIT, FULLER & CO., 
PiG & BAR IRON. 


ee bs oe CLEVELAND, 0. {es to 96 River St., cor, Main. 











CLEVELAND ROLLING MILL CO.. 


—-MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of: all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 


File Works, 


NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, equal to the best 
English file. Old files re-cut. All kinds of Job 
Grinding. Office and Works, 38 semen, and 








Rochester, N. Y. 
0OD-WORKING ya ane tas Gand 
for Catalogue. J.S. Graham & C 


Gieaen: yy manufr. of Machin 
Tools, Lathes, Planers, an y 
Dressing Machines. 10'Brown’s Rac. cobra 














‘Struthers, o. 


GQ OMMERS BROS. & CO., manufacturers 
Box Annealed Common and Refined Shect 
Iron. and Superior Quality Shingle-Bands. 61 











33 Winter street 








Fo undries 


OWLER & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 
AYLOR & LUGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 
TSINORS WM. & SON. Rolling Mill and 
Machinerv castings. Rolls a specialty. 

Nos. 496 to 432 Broadway. 64 

















Foundry Facings. 


C LEVELAND FACING MILLS, Foundry 
Facings, Cor. Scranton & Carter Sts. 21 











Hardware and Iron, 





Pickands, Mather & Co. 


IRON ORE AND PIG IRON. 
IRON ORE AND PIG IRON. Corner Bank and Superior Sts., 


101 St. Clair St., Rooms 20 to 22. CLEVELAND, 0. 


eon. © H. E. COLLINS & CO., | 


Tuttle, Oglebay & Co..|° (RES AND METALS, 


RS IN 
COMMISSION DEALE 34 Lewis Block, 


IRON ORES, PITTSBURCH. PA. 


Dalliba, Corrigan & Co., 


Dealers in 








INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 

LEVELAND ROLLING MILL CO., manu- 

facturers of Steel and Iron Wire and wpeel 





Tire. 
HE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 











Hardwood Lumber, 


ARTIN & BARRISS, dealers ia all kinds of 
Hardwood Luinber. 130 Central Way. 51 











Lumber. 


Lpiration Rpisters 


MAnvuFACTURERS’ and Dealers’ Insurance Reg- 
rs with special ruling for number of Policy. 
mpany, seven spaces for amounts on different 
property, amount of policy, amount of premiums, 
time of - iration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription tothe Iron TrapE 
REvIEW, price $3.00 per year. 


Address, 
Gleveland Printing and Publishing Go. 
Cleveland, Ohio. 








* Canton Well Driller Co. # 


CANTON, O.U.S.A.. 
WELL DRILLING 
3% {MACHINES 
WATER. GAS, 












“WRITE FOR. CAFALOGUE.- 
61 4m 





Ww os. JENKS & CO., manufacturers and 
ay ealersin Lumber, Lath, etc., 5 Carter 
3 3 





Saml. L. Math 
from Marquette, a ‘ok Menominee | °#™ —— i, Treas. Fred. A. Mosse, 


cceverano.o. —« |Cleyeland Iron Mining Co,,|¥ 


= Dealers in Iron Or 
WILLIAM F. JARVIS &CO., from their own mines near - Ana te Lake 


(Successors to Cuas. Hiwrop & Co.) 2 axe Supe perior. rate 
ooms ercantile Bank Building, 
DETROIT, MICH., wn CLEVELAND. oO. 


Pil iron. L. M. PITKIN, 


F. L.CHA MBERIN 
Pres’t and Treas. Sec’y. 
Variety Iron Works Comp’y 


BOILER MAKEF:S, 


Detroit Iron Furnace Co. Machinists and Founders. 
Deer Lake Furnace Co. Shafts, Pulleys and Hangers 


Sales Agents tor Bt State of, Michigan Tennessee 6lto73 Scranton Ave. 81 Cleveland, O 
Joa 


: FOUNDRY COKE. 


South Pittsburg, Sewanee, 
Alice and Ensley. 
72-hour vonnellsyille Coke, 


é 
a 
Brier Hill [ron and Coal Co.’s brands, viz.: Sa 
Cc. W.J. RAINEY. 
Q 


Brier Hill Scotch, Tod, Grace, 
Mercantile Bank Bldg.., Clevelan d 








Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 








and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 














| Pittsburgh & Wheeli & 
E. Cc. POPE, | — and peony pee ” 


COMMISSION DEALER IN | ett0 STEAM COAL AND COKE. 
lron Ore, Pig Irom; “™ietssimes mst 


| Office, 29 Mercantile Bank Building, 
AND METALS. 


Lake Shipping Point, Lorain, Ohio. 





| CLEVELAND, O. 
CLEVELAND, OHIO, | 


| H. OUTHWAITE. W. G. POLLOUX. 


ij. H. OUTHWAITE & CO., | num Son dbs 2s 
eer ceem LECTROTYPE 


Iron Ore. 





POUNDRY,, 





ISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dresse 
lyaber, timber, lath, shingles, etc. 47 Congzel 


Pore, BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. Yard 
and planing mill, 7 & 10 Carter St. 42 











Machine Shops. 


ORD, GEO. A., Metal Pattern Maker, small 
I machinery ‘repaired. 15% Frankfort St. 











Steel Stamps and Stencils. 


LEHARTY, J. H. & Co., Rubber Stamps, 
Seals, Stencils. 92 Seneca street. 


BUSINESS DIRECTORY. 


Akron, O 


coNEIL. J.C. CO., steam Boilers, Heavy 
Sheet Iron Work. ‘ac. Repairing promptly 
execu 
APLIN RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Steen. 




















etc. 





EBSTER, CAMP & LANE MACHINE 
CO., Founders and Machinists, 12 Main 
street. 84 








Alliance, O. 


New “PRINCESS”’ Tricycle. 
J. A. Weston & Co., Mfrs. 


34 LOCK ST. - - SYRACUSE N. Y. 
Catalogues & Discounts to the trade. 


Also Manufact- 
urers of 
—PATENT— 


Steel Wheels 


for the trade. 









VULCAN IRON WORKS. 
THOS. MANNING, JR. & 60., 


MANUFACTURERS OF 


STEAM ENGINES, 


Air Compressors, Pneumatic Hoists, and 
eneral Machinery. 


100 to 110 Merwin St., CLEVELAND, 0. 
53-ly 





HAPMAN QG. L., builder of Engines and 
Machines Also Jobbing and Repairing. 








Columbus. 0. 


NITY BOILER WORKS, manf’s of Stationary, 
Portable, and Locomotive wT Boilers. 
All work warranved. Borger Bros. & 











Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft- 
: ing, Engines, Imperial job printing press 
etc. 











Hinckley, O 





SHAM, W.S. Tin cans of every description 
sarge job lots special prices. Correspondence 
solicite 








Meadville, Pa. 








B29 SHERIFFS 71 AND) 


CLEVELAND, OHIO, 





CuRRY. & CO. general jobbers in Castings. of 


The Daisy Patent Natural Gas Burner 


For all kinds of Stoves, Furnaces, and Open Gra 
Will produce more heat than any other burners 
ever made. Manufactured by 








Harmon, Cibbs & Co., - Corry, Pa. 
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Urrior oF Lron TRADE REVIEW. 
CLEVELAND, 0., WEDNESDAY Evenina, May 23, 1888. 


lron Ore. 

Four months ago it was stated in these columns that 
the outlook for the season did not justify the hopeful 
anticipations of the mining districts, and an estimate of 
the 1888 output was at that time put at 3,500,000 tons, 
nearly a million less than the record for 1887. Events 
have fully justified this prediction, and it may be said 
—regretfully, but none the less truly—that the present 
season will prove a failure to all the iron interests, ore 
furnace and carrier. The causes leading to this opinion 
are of a character too well known to require elucidation ; 
but, while there may be differences of opinion as to the 
factors that led to the suspension of business, there can 
be no doubt as to the result. The total sales to date— 
always a matter kept “under the hat’”’—are by compe- 
tent judges estimated to be less than 700,000 tons, 
while at the corresponding period last year, no less than 
3,000,000 had been covered. The persistent refusal of 
the furnace interests to purchase any ore, except in 
dwindling quantities, and their offer for large lots at 
prices which the ore producers cannot make and live, 
has resulted in the determination on the part of the 
owners of the Germania, Ashland,’and Aurora mines, on 
the Gogebic range, to suspend mining; and if the mar- 
ket does not show early signs of a reasonably strong 
demand, to shut down altogether. It is said that sev- 
eral large consumers of Gogebic Bessemers are maintain- 
ing an attitude of what an Americanism calls “bluff,” 
with a view to still further depressing an already weak 
market. While the miners may be willing to risk the 
depletion and consequent depreciation of their proper- 
ties to make a small margin, they do not see their way 
clear to work at a dead loss, and so the indications point 
to the cessation of operations in the quarter referred to. 
The three mines above named have stock piles aggre- 
gating about 150,000 tons, and the sincerity of the pro- 
ducers in their resolution to suspend operations is 
attested by the fact that they are letting go of some 
charters, obtained at extraordinarily low rates. The 
Colby is said to bea trifle better off, having less labor 
and no royalty to pay for, but even here there is a dearth 
of sales, and little prospect of speedy improvement. 
Hard ores do not appear to find a better market than is 
the case with hematites and the condition of affairs is 
thoroughly unsatisfactory. 

Pig Iron. 


“Tf a mill man asked me to quote him a price for 500 
tons of iron,’ said a leading furnace man to-day, “I 
would not know what price to make him, with any rea- 
sonable assurance of getting the order.” This pretty 
well evidences the demoralization of the market, its lack 
of tone and, worst of all, the entire absence of that con- 
fidence in the stability of the market which enables the 
seller to have some voice in the transaction of business. 
As it is, the market is wholly a buyer’s market, and what 
a month ago seemed bottom rock prices, are being 
slashed to-day in every direction, irrespective of the 
consequences. Besides the usual sales of 20 and 50-ton 
lots, the week has seen a sale of a round lot of a _stand- 
ard make of foundry iron, strictly first-class and all lake 
ores at $16.50, four months. With this as a precedent, 
one may reasonably expect the time when, instead of 
paying for iron, the buyer will receive a premium for 
taking it off the furnace man’s hands. A curious fact in 
connection with the stagnation of the business is, that 
the consumers while purchasing, say, 20 tons three times 
a week, will not under any circumstances engage to buy 
a 300-ten lot. It is difficult to say when the end shall 
come and what it will be; but it is safe to assert that the 
chickens will come home to roost to those responsible 
for the depression of the most important industry of this 
country, and the falling off in the gross earnings of the 
railways will soon tell the tale. We continue the quo- 
tations heretofore reported : 

CHARCOAL PIG IRON. 
















Lake Superior Charcoal all numbers.......+. ..21 50@24 00 
BITUMINOUS AND COKE IRON, 
NO. 1 BesseMe?...ccccossrcccscesssccccccccccccvcsscsccovcsconsessoesseres B17 35@17 85 
No. 1 foundry, all lake ores,.. SATE ME 
INO. B BRIG. .cccccseseccccseeseccocccescsecsecocecoccsencoccoossoetsesecocceees 16 35@16 85 
No.1 Soundry. lake ores, with cinder mixture............ 16 85@17 3 
TO. 2 EMME ...cccccercrcccreecseeee cccceesee 13 85@16 35 
No.1 aiivery, NAtive Ohio OFES.......ccceeeerereeereres w+ 17 00@18 00 
U0. SORIA +» coconcesescegenspesnonertonvesancnse . 16.00@17 00 
No. l gray forge, red short........... 15 85@1€ 85 


No. 1 gray forge, Meutral..........srerserseereeersereeserersers . 1485@15 85 










































































































































No.1 American Scotch ( Black DOG) siciecicdecskocscaniesvesent 18 35@18 85 
m0, R Ammoricnn Booka 7S cisscceseccsescvecstocestien 17 35@17 85 


Manufactured Iron. 

Sales are few, and in hand-to-mouth quantities. The 
dullness of the pig iron market is very perceptibly 
apparent in the bar iron trade, and quotations are as 
weak as orders are small. 

Scrap Iron. 

The only sale reported is that of 300 tons of old 
American rails at $22. Car wheels and axles are plenty 
in stock, and weak. 

Hardware. 

The jobbers report a fine Spring trade in every line. 
Cut nails are a trifle weaker at the mill, although no 
difference is made to the retail dealer. In some lines 
of steel goods an advance is predicted, to take effect 
Junel. Metals have somewhat recovered, and tin is 
firmer than it has been for some time. 

CHICAGO PIG IRON MARKET. 


Reported for the Iron Trapgz Review by Rogers, Brown & Co., 
W. W. Backman, Resident Agent. 


A brisk business in carload lots about describes the 
market. When consumers who usually place orders in 
100 and 500-ton lots make a separate order for each car- 
load, the effect ie to make orders more plenty in number 
that satisfactory in total. A number of the largest buy- 
ers have been cautiously feeling of the market in the 
past two weeks and show a disposition to take hold of 
small lots at minimum prices with options on round lots 
attached. Furnaces strive to resist any further batter- 
ing of prices, but there is the usual urgency to sell. 
There are but few transactions in Lake Superior char- 
coal, but the indications point to a liberal buying 
movement in this class of iron by mid-Summer. Prices 
compared with the rest of the market are well sustained. 
Stocks decreased 5 per cent. last month. 
in steady demand in small lots. 
f. o. b. cars, Chicago (May 19): 

Coke ond Bituminous Coal Foundry:-Ohio Hanging Rock soften- 
ers, No _ 1, $19 75@20 75; Ohio Jackson county. softeners, No. 1 
$20 00@21 00; Ohio, Black Band softeners, No. 1, $20 00@21 50; 
Lake Ore and Cinder softeners, No. 1, $1990@2000; Southern coke 
foundry No. 2, $18 50@i9 00; Southern coke foundry No. 2%, 
$18 00@1850; Southern coke foundry No. 3, $1750@18 00. Old 
Maserials: —Old American Rails, $20 50G21 50; Car wheels, $20 25 

@21 00. Charcoal Foundry:— Lake Superior, $20 50@22 00; South- 
9 330 00@21 00; Hanging Kock, $22 hy: agg be Car Wheel and 
Malleable:—Lake Superior, $2050@2200; Standard Southern, 
$21 50@25 00; Hanging Rock cu Blast, $25 00@27 00; Hanging 
Rock Warm Blast, $23 00@25 0( 

DETROIT PIG IRON MARKET. 
Reported for the [non Trapg Review by Wiiliam F. Jarvis & Co 

Contrary to advices from other points, we have to 
report an active market here both on Lake Superior 
charcoal and some grades of coke irons, but prices are 
necessarily low. Some buyers are still of the opinion 
that prices have not yet reached the lowest point, and 
as long as they continue to think this they will not buy 
in any quantity for future delivery. There are, how- 
ever, an increasing number who believe that the preseat 
is a favorable time to place orders, and are contracting 
for their wants for a number of months to come, and in 
some cases for all the balance of this year. Manufact- 
urers nearly all agree that it is useless to try to force 
sales at present, for when buyers have their minds made 
up that prices will be lower and an offer is made at a 
concession, their answer is, if that price can be made 
now, a lower one will be made later on. However, busi 
ness has been good since our last report, and for the 
present we quote as follows (May 21): 


Lake Superior Charcoal, all Nos. $20 00@$2100; Lake Superior 
Coke, all ore, $19 50@$20 U0; Lake Superior coke. cinder mixed, 
$18 50@$19 00; Standard Ohio Blackband, $19 50@§$zU 00; South- 
ern No. 2,$18 25@$18 75; Southern Silvery, $17 50@$18 00; South- 
ern Gray Forge, $15 75@$16 25; Jackson County (Ohio) Silvery, 
$19 0U@19 50; American old iron rails, $22 00@$23 00; Old Wheels, 
$20 00a $21 00. 


ST. LOUIS PIG IRON MARKET. 
Reported for the Iron Trape Revisew by Rogers, Brown .& Co. 


Softeners are 
We quote for cash, 


There is scarcely any change worth noting in the mar- 
ket conditions already reported. Some buying is done 
each week, but no large orders are reported lately. 
Prices for the month have been down as low as the fur- 
naces North and South can go and live, and it does not 
seem probable that they can be forced much lower. The 
West Nashville charcoal furnace blew in last week, and 
its product will hereafter appear regularly in this mar- 
ket. We quote for cash on cars St. Louis (May 19): 


Charcoal Foundry Irons.—Missouri, $18 00@18 50; Southern, 
$18 00@$18 50. Coal and Coke Irons.—Southern, $17 50@ 
1800; Ohio Softeners, $19 00@2150. Mill Irons— Southern, 
$16 00@16 50. Car Wheel & Malleable Irons—Southern, $19 06 
@23 00; Lake Superior, $21 00@22 0u; Connellsville Coke, East St. 
Louis, $4 65; Connellsville Coke, St. Louis, $4 80. 
CINCINNATI PIG IRON MARKET. 
Reported for the lnon Trapg Revirw by Rogers, Brown & Co. 
The market has fully maintained itself during the 
past week, and there are an increasing number who 
believe that the decline has culminated. There is a] 


little more disposition to take hold, and the order books 


of leading sellers reflect this feeling. Nothing like a 
buying movement, however, has begun. Considerable 
interest centers in Alabama, where several new furnaces 
are expected to blow iu, in the next 30 or 60 days. 
Just at present, production in the South is less than a 
month ago, and desirable grades are scarce, but unless 
calculations fail, there will be a large increase in the 
Summer months that must seek a market to the North 
and East of present range of shipments. There is but 
little change among Ohio furnaces. Old material is not 
plenty. We quote for cash, f. o. b., Cincinnati 
ae 19): 

7 Buast Founpry [ron.—Ohio and Southern Coke, No. 1, 
$17 Hoe si8 60; Ohio and apy sr Coke, No. 2, $16 50@$17 00; Ohio 
and Southern Coke, No. $16 00@16 50; Ohio Soft Stonecoal, 
No. 1, 817 50@$18 00; Maizonine and =henango Valley No.1, 
$17 50@$18 00; Ohio Soft Stonecoal No. 2, $165U@$1700. CoarcoaL 
Iron.—Hanging Rock Charcoal No. 1, $20 50@§22 50; Hanging 
Rock Charcoal No. 2, $19 01 @$21 00; Tennessee and Alabama 
Charcoal No. 1, $18 50@$19 50; Tennessee and Alabama Char- 
coal No. 2, $17 50@$18 50. Forex—Strong Neutral Coke, $14 5u@ 
$15 00; ottled Nuetral Coke, #$1350@$1400; Cold short 
Mag Ee Car WHEEL AND MALLEABLE—Southern 
ear A nf: 20 00@23 00; Hanging Rock Gold Blast, $22 00@ 

00; Lake Superior Malleable. $21 00@$22 

LOUISVILLE PIG IRON MARKET. 
Reported for the Iron Trapg Revirw by Geo. H. Hull & Co. 

There have been few sales and the market is quiet. 
Buyers are afraid that the reduction of prices of iron 
in the East will also cause low pricesin the West, 
As to the advisability of selling at the present time, fur- 
naces’ views are different, some thiuking it would be 
wiser to ho:d iron than to place it on the market at a 
loss, and others inclined to think the present depression 
will last some months and that they had better sell iron 
than to carry it. We quote (May 21): 

Pie Iron.—Southern Coke, No. 1, Foundry, $17 00@$18 00, 
Southern Coke, No. 2, Foundry. $16 00@ $17 00; Southern 
Poke. No. 2%, Foundry, | $15 50@ $16 50; Hanging Rock Coke, No. 

Foundry, $17 50@$1850; Hanging Rock Charcoal, No. 
Bae ay $21 0u@$22 50; Southern Charcoal. No. 1. Foundry, 
$18 00@20 50 ; Silver Grey, different grades, $14 50@$15 50; South- 
- Coke, No. 1, Mill Neutral. $14 50@$15 50, Southern Coke, No. 

Mill. Neutral. $14 00@315 00; Southern Coke, No. 1, Mill, Cold 
chert, éid 00@$15 00; Southern Charcoal, No. 1, Mill 1, $0009@ $00 00; 
White and Mottled, different grades, $13 50@$14 50; Southern Car 
Wheel, Standard Brands, §20 5U@#21 50; Southern Car Wheel, 


other brands, $18 50@§$20 50; Hanging Kock, Cold Blast, %22 50 
@$23 50; Hanging Rock, Warm Blast, $18 50@$1S 50. 











Keep “Money at t Home. 

It is a significant fact, remarks the Industrial Journal, 
that in a certain Maine town $25,000 was lately raised 
by subscription among the citizens to operate a long idle ” 
manufactory in their viulage. It required several weeks 
of persistent and earnest canvassing to raise the money. 
The spare capital of the town was all in Western farm 
mortgages. 

Over $200,000 from that town was thus invested. The 
idle mill had been paying over twice the returns which 
the Western speculative investments yielded, and was 
morally certain to continue doing so if started up. It 
had only been shut down owing to the death of heavy 
stockholders, whose estate must be wound up. 

Those $200,000, invested half-way across the continent 
in precarious, unproductive, wild-cat securities, sure to 
collapse sooner or later, and liable to at any time, if put 
instead into productive enterprises at home, into local 
manufactures, by the time the crash in Western farm 
mortgages comes would have doubled the population of 
the town, made all the rest of the property in it worth 
twice as much, and have become greatly enhanced in 
value. ° 

When Maine capital is invested out West is it any 


wonder that so many Maine young men follow it? 
eae. Ibe 








Gass that contains phospnorus and borax has been 
obtained by a new process in Sweden. 


————— ——EE 


LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. T. Fisher. 
(late Ex. U. 8. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland, O. 

BEARING DATE MAY 15, 1888. 


Keys, manufacture of door, H. B. Sargent, New Haven, Conn. 

Metal articles, machine for heating and hardening, H. White, 
Syracuse, 4 a 

Metal rods, machine for reducing, H. A. Williams, Chicago, 
ll. 


Metals, molding vicious, W. Burnham, Hyde Park, II. 

Mining machine, F. Lowry, Columbus, Ohio. 

Nail, W. B. Alden, Brocklyn, N % 2 

Ore-concentrator, ©. C. Rueger, Anaconda, Montana Ter. 

Pliers, W. C. Marr, Onawa, Lowa. 

Rods and tubes, machine for drawing, C. M. Pielsticker, Lon- 
don, England. 

Rods, machine for forming eyes on, C. 0. Wilder, fouth Bend, 

l. 

Bolling mills, feeding appliance for, J. Morgan, Jr., Johns- 
town > 

Sheet t metal, die for shaving, 0. W. Swift. New Haven, Conn. 

Screw-cutting die, P. A. Anderson, Morrellville, Pa. 

Tool, combination. J. D. Marsters, Boston. Mass. 





Wire-drawing machine, G. G. Blakeslee, Waterbury, Conn. 
Wire- srope closing machine, vertical, J, Withington, Chambers 


\ burg, 
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IRON TRADE REVIEW. 











$60 AMERICAN GIANT DYNAMO, |$60 


Electro-Plating and Electrotyping Machines 
IN ALL SIZES, 
FROM $60 UPWARDS. 









Cheapest 
and Best in 
the Market. 


Headquarters 
for everything 
in the Plating 
and Polishing 
= line. 


sy aed Materials, 
ZUCKER & LEVETT CHEMICAL CO., 


ESTABLISHED 1863, INCOKPORATED 1881. 


SOLE MANUFACTURERS & PATENTEES, 
Works: 538 to564 W. Sixteenth St. Office: 36 to40 Eleventh Ave.,New York, U.S, A. 


Cleveland Foundry. 
Castinses 


For Machinery and Rolling Millr 


Car Wheelr 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 
STREET RAILROAD TURNOU'r. 


Ne es. } Bowler & Co 








addeavoneacedl WHEEL & FOUNDRY WORKS. 
. MAHER & BRAYTON, Proprietors, 


Manufacturers of 
Car, Engine, Truck and 
Tender Wheels. 
- RAILROAD, ROLLING MILL 


and Machinery Castings. 


and Turnouts, 


ee oe Frogs. 


: Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
x Cleveland, Ohio. 32 








Punch and Die Grinder. 


This machine 1s u-ed for grinding punches and dies 
such as are used in making boits, rivets. screws and a 
large variety of square or circular pieces requiring one or 
more finished faces. 


It works equally well on hard steel, chilled iron or softer 
metals It can be arranged to grind cunvex concave or 
flat surfaces. Work can be ground to any desired thick- 
ness, or several pieces ground to the same thickness. 


Write for circular. 


Springfield Glue & Emery Wheel Co. 


SPRINCFIELD, MASS. 








Sharon Boiler Works, 


(Limited) 


SHARON. PA. 











i 












































Iron Clad P alnt CoO. tron Clad Paint Co.. 
"CLEVELAND, OIG, 


get 
article, and save ve liability of of 
suit for using an article 
le in violation of_ the 
tents issued tO Wm 
reen and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 


N ly all 
eRe, lads. S 63 








STAR OIL BURNER 


EXCELS ALL OTHERS. 


Economy in the use of Oil as a fuel. No Clogging, 
Leaking or Dripping. No Smoke, Ashes or Labor. 
Cheaper than Coal. Protection to Boilers. Specially 
adapted to Boiler Furnaces, Brick and Lime Kilns, 
Glass Melting and Distilleries, and any place where 
coal is used. 









‘IB[NOII IO} puag 


THE STAR OIL BURNER CoO. 


CLEVELAND - . OHIO. 


O’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 


HLEVATORS. 


Also Hand Elevators and Dumb Waiters. 
No. 53 Center Street, 
Telephone No. 2111. CLEVELAND, O. 








All Kinds of Elevators Repaired. 


McMYLER MANUFACTURING CO., 
180 Columbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MeMYyTLeEm PATENT 
Revolving Steam Derrick, 


AND THE 


SEATON RIVET = BOLT HEADER, 


Sure MNFRS. Also General Hoisting and Pins Machinery, Coa! and 


80 COLUMBUS, ST 
ive tom Ore Buckets and Dump Cars. 









Silly 











Znown to the Axrits. 





Ex Ee Fe Oo wu RES, AND ALL TOOLS FOR STUMP BLASTING, 
THE GREAT 8TUMP AND ROCK 


FOR SALE BY E 








All kinds of Boilers and Sheet Iron work. 


HERCULES Fowobe COMPANY, 


ANNIHILATOR, 





Stump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 





> POWDER, FUSE, CAPS, 
Electric Mining Goods. 


0 Pron p: street, Cleveland, Ohio, 
J. W. WILLABD, Maneser . 








CLEVELAND ‘WHOLESALE PRICES. 


HARDWARE. 


Anviis. 


per Ib. 
10cts dis — 


AOEe O80 Oe Cee ereeeeereseres 


Anvil Vise and Driil. 
Millers Falls Co. $18.......0c..ccccsccccscscsoesesccees dis 20 
Cheney Anvil and Vise... shatwccasmblts 
Augers and “Mate, 


\ merican.. 








Co n augers ANd bits......c0c..seserrereee dis 60£10 
Snellsnis cove dis 6045 
Cook’s Douglass “Mfc. Co... soscessersccceesee GIS 66 
Russell Jennings’ augers and bits, ............. dis 25 
Expansive Bits, Clark’s small. $18; 
1a THO, GIG vnrserovcesevevscerseccccoesses venssssesueveensoserereess 
Hollow Augers, Ives’. Ket ...dis BEI 


ollow Augers, Bonney’ s Adjust. 














«- dis 40.£10 

® doz. ...dis 20&10 

i otal bit r Toss $4 50 
indard Bit Stock Drills... ............. dis 50&10&10 
hip Augers... ..-. OSG CE dis 15@15£10 

Awl Hafts. 

y , brass ferrule,"............ ® gross $3.50, dis 45 

ving, owing, short...........%® doz $1.00, dis 40410 

stent SOWINR, IONE ......ccccessseoes-eves Pdoz net 


45 
45 


tent peg, plain top, .......$10,00 @ gro., dis 
t. peg, teather top, .........$12.00 @ gro., dis 


Awls, Brad Sets, &c. 


vis. Sewing, Common......... 8 gross | a 45 
Awls, Shouldered Peg® 1 @TOSS........ 3.00—dis 45 
Awls. Patent Peg.. cecees gross 75e—dis 45 
Awts, Shouldered Brad. ..-$3.00—dis 10 
Awls handled brad. ..87.80—dis 30 


Swis handled. se sratch... »..87. 50 * we dis 35.410 
Awls, soc sket scratch............000.. 50 ® doz dis 25 
Brad Sets. No. 42, $10.50; No. is 

$12.50... ..dis 60 


Br ra a Sets, , Stanley’ 8 Excelsior, No, YL 
7.50.. SAR aie rem ..dis 30 
*xes. 
Makers’ and —— Brands— 
First qui ality... niiedasachoantwe 
Othe > 
Full ‘polished... 


.. Pdoz. $7 (0 
$5 T5@B6 
..$8 00 


B07. 





“Axle Grease, 


Frazier’s. in bulk.... keg ®fb 4c; pail oe net 





Frasier’s, DOT RTOGS .....cccrcecccocevscccececcscescoescece 
Bag Holders, 
Sprengle’s pat., B doz $1B.....rer-e-eneereseeeres dis 60 
*lances. : 
Spring balepees ae secnccessnocsrannousscee Ole £5 
Common 24fb .. .-.Bdoz $1.50 dis 50 
span. Ligtit BBTRGD nitccsesbsvecssccnscomscnene .«dis 70 
Hand. White oe .-dis 60 





dis B&1OKS 
dis 25.&10@35 


Hand, Silver Chim 
Hand, Globe (Cone’: 8 Patent). 








Gong, ADDS Gi cccsccesecvepessnsecvernnssce soncveness dis 25410 
Gomer. Te iemi iB cccenisdes- ceangenrccen sc cqennsemmebensaiae is 40 
Gong, BartOn’s..r.cccccresssscccscceccccesscecsee dis 40£10 
Cow, western.. . Sargent’s see Fy: 
Call. 4 


Farm ‘bells.. ° 
Steel alloy, church “and eS eae hie 





Kellows. ‘Dissount, 

b’ f Hill’s arena 40 
Blacksnith’s........+9-00++ \ Bullock's Msguitbadince 5&0 
Molders, .soccsssicassavcovmah --sseiscount 40 
Mend, csc clos dcchaeiininieati sve... Giscount 40 


Belting, Rubber, 


1 Be Iting Cc 0. *s standard... .. dis 60£10 
" dis 50&16 
se og ai bine dis 45 
Cleveland Kubber Co., e xtra stands urd... " dis 60410 
Shi ultz Raw Hide Les ther Bel ting, single, dis 30 
double, dis 35 
covceesh is 50 


+230 


> 
20StOI 


Standard, oak tanned, ; 

Alexander Brothers’ Pure Oak Tanne 

New list Oct. 1st, 1887, less.........0...cs00 

ench Stops, 
hkiss’ s ® doz $5.00 dis 10 
ton’s @ doz No. 1, $10.00; No. 2, $9 

dis 25£104&5 

Bor tlVie cicccatseucercasechoctiaccntinees ® doz $7.50 dis 25 
Bit Holders. 

Extension, Barber’s................8 doz $15 00, dis 25 

PH RROD 6occin cscccin Uetncesbiwiacdcesnebd Pdoz $24.00 dis 40 

Angular ®.doz $24 00, dis 40 
Blind Staples. 





Hote 
Wes 


Barbed &% inch and larger........... 
Barbed 54 inch 


P Ib8@8h<c net ' 
® tb 9@9%4o net 


Bolts. 
Cast iron barrel bolts................cessccsses ) 70 
Cast [ron shutter bolts, etc.......... | 70 
Cast ined Gree CO ccc ncsdesacoccccteereson’ ee 
Ives patent door bolts... siembiieh sa 
Wr’t iro n ASTD WOE llvsccnsvsdonsensssxosesees 
Wrought iron square bolts..........-...... 
Wrought shutter bolts..........ccsssserseesee 





Sargent’s list 
Carriage com. new list... ice 70&10 
Tire, common, new list... vveeer 658010 | 
Carriage and tire, Philadelphia | pattern see a | 
LOVES Ti ccnosnescinantinatncvenbuenmpstanthanbetiinns peeekou: 
Plow bolts... 
Machine... 
Knds...... 





Blind Fasteners, 
Van Sand’s Screw Pattern $15 ® gross—dis 60£10 









Van Sand’s Old Pattern..... AG gross—dis 50&10 
Aut mi atic for wood............ 20 
a wx +f c celsemanteaoed 
Borax, 
TD. access CR Es |= ee eee eee Oe 9c 
Boring Machines. 
thout augers. Upright Angular 

iI? 8 ‘. Rice’ s patent 5 50 6 75 dis 40410 
VTODCO .....c000 5 & of es SOGE10 
er m! nachines. ERS >); ee --Det 
Phillips, with augers.. 6 6 00 | ROR 

Braceéa. 
B rber’ 8. ‘acceptance’ «-. discount 50 
Tard’s s Patent. sin akulaaitshatena discount 50@50&10 
rtholome Ww ’sNos. Of, St dis 50&10 
Bartholomew’s Nos. 117. 118, 119 ............... dis 70 
Ainidon’s corner brace ........... ..dis 46@40£10 
POGHM sssacanadiisitknsvin sitcsaminds iesdseicltedsiageie dis 60 
Brackets, 

elf, plain, Sargent’s list. or, RRS Mee 554&10 
iney aia is 60&10 
SAIN, DIAIN \....cecereerreeee renee dis 55410 
A dis 60&10 


oN ished: REVIEW. 





2 Bright Wire isis: 
Regular List. ...0.......0..:c00eseseceoee os ove0e TD LO@ 80K 10 


Broilers,—Henis’ we basting. 
EN co5 iia 





Buckets, sh 0 85 
Iron clad 10 qt $275; 12 qt $3 40; 14 at $3 7: 


. dis 70.&10 


@50k1 0 

Butts. he, 

Wrough; brass .. 10 | 

Cast brass, loose joint... -. 234k 0to: 330210810 | 
Cast Iron— 

OO SURE, WABNOW 5005: <b cncsckeskescersssee ene 


Fast joint, broad... 
Loose joint.. 
Loose joint, jap. 
Loose joint, jap. with acorn 
Lvose pin, acorns.. 

Loose ma. Japapned ‘corr 














ladatinnns pin.. dadnnbasad Skl0 | 
Can Opener ra. 

Sprague No. 1 $2.00. 2 $2.25, 3 $2.50....... dis50&10 

(SE aOR ERA eRe $4 00 net 

Domestic . .-- 8 doz $2 50, dis 45 

OS RE LSS POA cA el fe $1 25, dis 45 

Caps—Prercussion, $ 1000, 

Hicks & Goldmark’s  & 
EF. L. Waterproof, 1-10’8 ..........cccc0ce ose Sie | 9 
E. B.. Trimmed Edge, iL i SSIES & 
E. B. Ground Edge, Gent. Fire, was 
Double Waterproof. 1-10’s 1.40 


a ae Waterproof, 1-10’s 
Elys waterproof central — Sees 
Elys E.B. 





Cartridges. 
Rim fire...... beeiae lac 
Pistol and rifle.. discount 25&5 
Military and spo: -eeseeeee dicount 15.45 
Carpet Strete hers, 








Cast steel, polished. coacéverintesmest Gm ene 3 
Cast iron, steel points... Pieddn cai naka vince per doz80ec | 
ENR Yas. ghaiteasisin ccainauitubaddtermmcies @ doz $1 75 
RR ae ce eas ee RE 
Cattle Leaders. 
Humason, Beckley & Co.’8 ............ccccceeeeeeees dis 70 
eS 5 I ee Adis 6634&10 
yo MY YS : ee eee dis 50é10 | 
















Corn Knives, 






Clipper: Bee OS RE Ne ag re AM OE 2,00 
as Eis bsnceon 4.50 
1 che RRR a i 6.50 


... discount 50&5 | 


; B doz $16.00 | 
eS a ae Ane Fe 
ae FS le 
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Cradles. 
Grain. 





: Crowbars. 
| Cast: steel... 
Iron, steel points... 

Curry Conabs, 
Fitch’ s Pattern 











dis 40 
® doz. $10.00, dis 25 

















Rubber... 
nee: 
| Table capaleiipieteksestcroresss net 
| Paveledes PR MNOR decctketcletibdiiess vvoctsecensessecse net 
| Dog. Collars, 
Embossed gilt......... dis 30&10 
TIRDRINGE ines civesasvsticcheiotnbaeanaingtseedyseees dis 40 
Door Springs. 

Torrey’s Rod, regular size.................. ® doz $1.30 

Gein (Coil); list April 19, 1886,............0. sees dis 10 
+H Drawing Knives. 

Dougiass & Middletown... dis75@75&10 

L. & I. J. White...... dis 20 & 5 

Adjustable handle...............ccccssmssecsssseeee dis 20 


Drills and Drill Stocks. 


Blacksmiths’ each.. ..2.00 
Blacksmiths’ self-feeding, “each... $7.50 discount 20 
je Se Ae 2 eae discount 40 & 10 
Breast, Millers SEES 
SoM RRN Ge FF I Whiaane sching ove veeneeiveness 
Automatic Boring Tools..................... 
EIS CRETE Biicitcknescninionntecatckovounoerse 
MOrse.....ccccee 












Syracuse...... 
Standard ...:.. ...ccccee abiiehessine as 
CROV OREN iipia ccs ab eibeteckiehionetered> vooveesibetenal 
Drill Chucks, 
Morse’s Beach Patent...... each, $8.00, discount 15 
OCT Hoes enee sins tnesdbdabtbanconenntstesabiososteebesads dis. 25 
| Dripping Pans, 
1 Bhieet Tron... coo. .ncc.< cosed cosocccsccesecccesel EGS £08 76 
Bo Se ae ne small sizes 644c 
| Egg Beaters 
SERUIOD << cossssvsrecuntruaadientadbexotead per doz. $2.00 
PRO MPUL, , «iccsvccoukpatubensciceonenaaeees per gross $12.0 
Emery. 
No. 4to No. 54 to Row: CF 
46 gr. 150. gr. . FF 
| Kegs, Pp th er ecceeesocccsce 4 3 4%e oe 
| % kegs, ® ID.........06 434c 3 ¢e 
| YY kegs, @ th. & ¢ 3h%ee 
10 Th cans, 10 i in case 6 ¢ 6¢ 5K -¢ 
Lut) cans,lessthan 1010 c¢ 10 ¢ Tike 
Escutch a Pins, 
| Tron, List Nov. 11, 1835 ........ dis asnonse 
| Brass BR IG 0 NEE Ce FR 65@65 
Escutcheons, 
| Door Lock......ss0... Same discounts as Door Locks 
} pe yg SO RE ES RS SES dis 60 
SUNY GUL. sncoxesuiasclbsceswmtanadrcenidantiadeess caaseeneanes dis 25 
Files 

















Age .. | Nichols KO&15 
Queen. with ba SIERRA Be ® doz 518 | 4 6 horses 1 ee cage ene ate ee ee 
tne. : ® dos $30 | f One: bape RANDUES sccccctacecssccuczsvcccevens > “ii 
Garland .. ® doz $18 | Heller’s horse shoe rasp... dis 50410 
Cards. Faucets. 
Horse and Curry .........ccsscsessesseuseseesreeeeees Gis 10 | Frary’s Patent Petroleum.. 
Casters | First Quali-y, Cork Lined 
SER eer) Oty ) | Seli-measuring, Enterprise, per doz $36 dis 2&1¢ 
I ee > dis 0&10@60%5 ~~ —— 
Shallow Socket .............ss000 i WRUNBOU coke cacecsesdece -® doz $1.75 
geen Rosset AR Bias iis sseeesenecsess dis 40&10 “Forks. 
ra ters, list May, 1884. ....« ) £10@40 | : 
Zple Cas co ha ay as i _ ae pote | eases cw sa i siainiouicviees dis 6545 
“Obama, | ruit anc elly Presses, 
Trace. rs A bias ® pair 1.03; ) Enterprise Mfg. Co..... €......000000 dis 20&10 
Trace, 544- -10-3......B pair Qe > dis50&5@50&10 Fry Pr 
Trace, 7-10-2......... Bp airl.j1) is C 
German pelt ter Che ain, list June, sae Feasteneban dis 55 peat age ae 0.’8 list.. a ” 
( . . dis 5 Jat 
as Bee = ees ornare: = # don.$8 00 375 4 2 475 525 600 7.00 8.00 900 
Jack Chain, Iron ......00-..000000 edeaceediniag conn TORW uting scissors. 
Jack Chain, Brass.. OED t DIO OIA, cane ciccisninnsdibihmanasenesiieaadinet ts ak 5te 45 
| Fluting Machines 
ON ® gross 55c¢ | Eavle 34-inch sence -+$2.15, dis 35 
waite Crayon Pcross 12@1: 2% a 9 a Hand Fluter. White Metai.. 
MD sracansewenavhebgean Gattinnkibuallthashabesesusscvesiencataenee 75¢ | OF. 12.00.........000-seeeecersresrccsrsceresseseesesen is 25 
ED LOR LIL SS es ROM ds BIS eK 85e Shepard band. Noe. 85 $15.30. 95 $8. 110 $11 re 
Chisels. Knox, 6 inch rolls «-.------$8 60 each f ais 35 
Socket Framing. and Frmer............ dis 75@ 75& 5 | Urown, 44 in. $3 50: 6 in. $400; 8-in. $6 50 
Socket Framing and Firmer. Buck, Bros...... dis 45 GO, «va ccncsoesevoyescoccssosneoapinsenentnesnnanbuntiana’ dis 35 
Socket Firmer & Framing, L. & I. J. Crown Jewel..........e-cezee-es n. $3 50 each, “3 
SUREIINL cc davctsoantes ce isdpnixtedeaieoe=rs dis 30@30 & 5 | American. 5-in. $3; 6-in. 3 10; 7-in. $4 50 
RIE ING sco ccicnsednteoiinasocdeasestaaspende dis 40 "AGED crecomseoessesesogsnreosenbstanatetntedasaniatamion nd dis 35 
: ‘ Crown hand Suter, Nos. 1 615; 2, 1250; 3, 
Clamps. #10 ® doz .. ia sesereveeathis 30 
Snow’s adjustable, iron...........ssssesseees .-dis 40 “Gauges. 
Hammer’s adjustable, iron. secersseese Gis 15 dis 60&1€ 
Sargent’s cabinet, FR soo stniintubes anvesans “dis 6634410 | W dis 10410 
Axle and spring bar, Norway iron..... “ ei &5 ae 
Wrougut-lron felloe clips.................. th. 5K | Haul apd ‘Oat tow i l ~tle mae 
F Sd Cut, low ist.. ~ 
IE Ty CN acs ra cctehesceccidieiae: coat Pthdc | “ Ree” heer REN a .'y gross $12. ‘dis 4 
Coc cae | Glue Pots, 
IONE =... sic cetnaateeuotabccatine savebadhons dackantiiadaneac an Win enemiieR ee, dis 0@ 
; Cocks, Brass, Famiiy, Handy.. Ter | y | 
UNIT TN eee dis10 Sadeiateiien Saiiene. 
h Coffee Mills ianeinine'G.. «sccecssnensitatubesmstahiadinada ieatastineeinas dis70 
SI IIION <sovsapswcecatt cipiaseenioate siseeimanis 2 & 10@30 Gun Wads, 
Compasses, Dividers, &c, U. M. C. £ W. R. A.—B. E.. Jup... 200) 
RINE i scsdas cc cnakassscauscoasabnemed sen dis 70@70410 | U. M. C. & W. R. 42 IMU... : 
other Emenee dis 70@70410 | U.M. C. & W. R. A.—B. E,, 7&8..... 360 dis 0&2 
Dividers ...... FOSS: dis 70@70410 | U. M.C. & W. R. A.—P. E., lup... 3 10 
Bemis & Call C Vividers. ROR EL be dis 50410 | U.- M. C. & W. R. A.—P. E.. 910... 4 00 
ae & Call Co.’s “8 Comp: azacs & Calipers..dis 4545 HE i M. S. + wine E., 7&8... 490) 7 
s & Call Co,’s d Out- ey’s ey 22 UP ..cee ee 
Sp eee renee ais | ENE S. B EE ossauerctadinniemosees 2 8¢ 
Bemis & Call Co. ’s Double. dis 50410 Rack 8 
Bemis & Call Co.’s (Call’s Patent Inside) dis 25&5 , . — 
nn RE NE EES ELE dis 50 | Griffin's Hack Saws, COMPICLE........+-.eee0re0.--di8 40 
EE ENS STR dis25 | Griffin’s Hack Saw, Blades only.............0000« dis 40 
J. Stevens & Uo.’s Calipers and Divi- Diamond Hack Saws and Blades.......... .......di8 25 
Os ricer tunaianconcnambitith cadaanvatenawnnuncnes dis 25&5 Halters. 
Coopers’ Tools. Jute horse and cattle ties.........000. $13.50 gro. net. 
Bradley’s... janiantanjenesansehetece casks Meanie ae Bammers. 
pO EE SOC SOR al discount BT MR ORS Wii: csaniccarnenainmieneeae discount ry greet 
L. & I. J. White.. sstrecreevesssseeeeeeeea & 5 | Atha new list,Jan 15,188 ..dis 40£10@50 
Corkscrews. Magnetic Tack, No. 1, 2. 3, $1.25, $1.50 a La 75, 
ais § 
Humason, Bockien 2 M ats. EDs sixetsinniasiishscaens dis 40 | Heavy Rasnanere and sedate anders hs, 36c,over 
Clough’s patent . . uaeeees dis 33% 5ibs, 30 ¢ .. dis 70 


mand Cuffs ‘and Leg Irons. 

Providence Tool Co., hand cuffs, $15 : doz...dis 10 
, Prov agemee » To! Oo. seg ir irons wohenuthache 0% lis 10 
| Tower's. hakenatnen ame 








Hanales— 


Door or Thumb Latches. 

Per doz Nos. 
ee: eevee ae 100 118 15 1 50 lis F010 
Roggin’s Latches...... .............. . 3U@So0 
Bronze I:vun Drop Latches............ .. B dos. 70c net 
Jap’d store door mondicn-tale. a a; yenmat 

$110; no —_ _— oat 
Wrought cnest. 
Surface cnest 
Flush chest... 
Lifting... biesss 
Saw and plane . 


seeeeereseerane o* 


Hammer and hatchet... 




















Brad awn.. pieidinns 

Hickory hymer chisel, aasort...... ® gross $4 50) 
Hickorv frmer chisel, large ......8 gross $5 00 ry 
Apple firpser chisel, assorted .....8 gros 00, < 
Apple firme: chisel, larze........... ® gross $6 00 f= 


Socket firmer chisel, assorted... .B gross $3 00 








Socket framing chisel, assort .....8 

File. assorred................00008 ) gross 2 75 

Auger, assorted... ---@ gross $5 sel Johann 25 

Auger, large ............ se-eeeee TOSS $7 00 
Mangers, 

Barn Door. old patterns.. .+ dis aaa 

Climax (Aati-Friction)..............0.....c0c0sseeeees 

GEREN is chetinewtscnsssscene iaso'ddoeoneppgngipaetoencea 

Scranton.. 

Kidder’s.. -+--18 50810 

Terry’s Patent. in.. 12.00; 3% in. “10. 00, dis 50 @ 

POU ss cigricted upacdes ebcbjebchtevtesiens bupaiaaasiabell dis 40 

Richards............. .-dis Sk 1va10 


Burnes Snape 





DPR BOW TOE 65h cas sccs coi apoccectecsceseonence dis rey 
Covert, New Patent, new list. wee eis WA5K 
Hay Knivea. 
Laghtming......croveccosccseress .. per dos. $18 dis 25 
, SS SR : beieae Fa sie. ® doz $17.00 dis 30 
Ulnges. 
Wrought Strap and T Hage - ee BAD IORI0 
Screw, hook aud strav, 8 of abdock decease 3%@4 

















a 
Gate. Clark's. Nos. .2 » ee: sg tis00k10@ 6081045 
Gate. N. Y. State ......000..-008 ® doz $5 00. dis 55410 
Gate, AUlLOMutic ........cccccesecseres ® doz $12 50. dis 50 
Gate, commou wense.. @ doz pair $4 — dis 50 
Gate, Shepard's cocinsccccesvssesdeerdereseccsete ----dis 60410 
Hollow-Ware. 

Stove Hollow-Ware. Ground dis........... 70&10&10 
Enameled and Tinned Hollow-Ware 

Kettles. indisesgcacibabeeictetdantescadib eoveeee G18 70 

ee EERE OER DT DEL Py Ce RO TE dis 40 
Galveumed, Tea-Keitles 

{Inch ....... 7 8 a 

Each........55 60 65 75 

Hoes. 
Garden, mortar,............00 dis 65.45 
Planter’s. cot..... es i 6545 
I Di dia inalen ta cetcdavkadembcnucpasonspcasess cachaess dis 6545 
Hog Rings and ee: 

BRU NIG ci occ snsvecnseruiena Gaaerguecawocemareecet << 50 

“ : d Style 

FINGOPS...cserccasconsins { hawroved 
SNES BUNS SEMIN oo ios cavcnctnnentiitccessxcccens a 
Hooks. 
Bird Cage, Sargent’s list... .- dis 60410410 
eae thractabebbukied oa buesesaudianasstnces ibbeceit «« dis 75é1u 

oie. Line Sargent’ 8 list... «+ «di 60810 
Ceiling Sargent’s list...........ccccccceseseses . dis 55410 
Coatand Hat. Sargent’s list ...............000 dis 55410 
Wire Coat and Hat. Gem...........ccccccscecceseeees dis 45 
Wrought Staples 7 Hooks & 

Staples. list Jan 1 dis80£20 
Wire Screw Hooks ae Screw Eyes. i 
Hooks and Eyes—Malleable Iron......... . dis 70 
Hooks and Eyes—Brass..............0000 dis 60£10£10 

Horse ag 


No. 10 9 8 7 
Ausable. ® fh...23 24 25 26 2 aiso5a10.0%5 41081 
Putnam, @ fh.. 19 20 21 22 24 ..................dig 15 


"A I RR aR ahah i P< 33% a5 
SRIDUNIEE wo cvenseceseontvecaponcosonedibthes sedadeetetesisicapeeee 


Burden keg $4.25 

| eR Horse Shoe Go., Perkins’ ‘Imp. “at Mn 
dtodteieeseisiads keg $4 25 

Mule } db ‘at ‘factory.. pietigennahindiedensouinete -" keg $5,25 


Hose, Rubber. 


Boston Belting Co 
OEE EERE SS: lesondiaiaans 





Ice Picks, Chisels, &c, 
Am. Ice Chisel Pol’d............... # doz. $3.00, dis 20 
Ice Cream Freezers, 





ROE ROE .-.., <coccichhaustetetinniabevins ehameaniecdcdaad 
MO ncccescsesesoocenncenevesenasgacesdeneseachiegaall 
IIIT, sans cnnnsisis didbavatbaeadenisiakcanmipsiceiaaeioceel 
Ice Tongs, 
ee... cccsicssenakuncncnseall ® doz $4.00, dis 25410 
SINE EU ncesscnnancsenasebentansaniecent @ doz $2.75, dis 200@25 
Jack Screws, 
Illinois Bolt Coe list............cccrseccccsse saoaeeteed dis 70 
Kettles. 
Brass. 7 to 17 inches inclusive........... ® th 220. net. 
Brass larger than 17 inches.................... ID 24c, 
Enameled and Tea Kettlez......... See Hollow Ware 
Keys. 
E agle, cabinet, trunk and padlock...dis 33% and 
Knives. 
Russell’s Butcher... soi iea 
Moran’s Shoe Knives... dis 20 


momma LES 
Carriage, Japanned..............8 gross =. ae 60410 



















Base, Rubber Tibp...... ..dis 70&104&5 

Hemacite Door Knobs. new list.. “aid 40@40&10 

RRS oh 75e 

Door Por. Jap’d.. 

Door Por. Por........ eS 

<2. | 

Ladles, 

Melting, Sargent’s.....................sesessssen 8 55410 

Melting. Monroe’s Patent,® doz $4.00, dis 25410 

Melting, P. S. & W .......ccccccccsscccesesreeeeen is BLO 

Lanterns 

Tubular No. O..eereeen sees A. 00 per per das 

Tubular. Lift Wire. No. 0. ® doz... 6.50 
7.50 


Tubular. Lift Wire. No. 1. @ doz . 
— Small, $6.00; Med.. $7.25; 




















Sore 
= a 
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acgastieiSiarmen NE QUTMLONUES,=| OM Ce Pverative Stove Company 





For Sale. 
mE, OF DUNN’S HOISTING MACHINES, 
ove feet of chain. as new; 


sepacity 60 Ls Dunn, care Iron Trade 
Clovtand: © tf 


Furnace for Sale. 

GOOD Charcoal Iron Puresce, in Michigan. 

A For particulars add C. Pope, 31 and 
22 Wilshire Building, Cleveland, 0. tf 


For Sale. ‘ 
ST ofitable manufacturing 
aS in Clevelana. Establishment 
now two months behind orders. Also a position 
ry a right man. 








resss, 
Box 5. care Town Torrcs. 





For Sale. ‘ 
& BEACH, Hartford, Conn., 
W “rntomatte Enejne- 24x48: Buckeye Auto- 
matic Engine, , 18x36; John Cooper & Co. Aute- 
Engine = "haley, direc gon connected, $600; 3 
Sturtevant Boston ower ree ce NT ER. 
93-9ms SANDUSKY, OHIO. 





For Sale Cheap. 


NEW No. 4 INJECTOR, never been 
used. Adress Jones, care Iron Trade 
view, Cleveland, UV tf 


For Sale or Exchange 
FO GOOD CITY BUILDING LOTS, a nice 
Nine Room House with all modern improve- 
ments. bath, gas, water and furnace; and well 
finished. Onthe at line of aren eee Tn Oe 
A bargain ¢ 
ou _ eh ees Town Torics, City. 








For Sale or Exchange. 
HE BRADLEY FACTORY at Ashtabula, 0° 
9h Fa a 
1 ne engines, afore, Shake 
me — & shi ping. pofat on cane » better 
point for manutactaring: Tas EXCHANGE, 


208 Superior street. [09] Cleveland, 0. 





For Sale. 





MA Sire tx SHUPS—Fine buildings, exten- | 


sive machinery. foundry, patterns, large 
rat, oper title. a great bargain. | 


groan oe a Pueblo, Colorcdo. 541m | 


H.SMAL 


FOR SALE! 


Goal, Timber = Grazing Land. 


Fifteen Hundred to Two Thousand Acres situ- 
ated in Northern Tennessee near the Cincinnati 
—_ R.R. Sample of Coal and anaiysis of 

e can be seen at the office of the undersigned. 
For full particulars address 








EROULD, 
92-3m 1191 Euclid ow Cleveland, 0. 
° FOR SALE. 
1 Planing Mill exhaust 


1 Spoke Lathe and Hanger with 35 feet 7-inch 


Belting 
1 Fey Felloe Rounder and Counter Shaft. 
1 Counter Shaft and Pul'ey. 
1 €ross-cut Saw and Table. 
For tu mere monary * is ail in first-clase order. 
or further information inquire o 
G. Q. FREER, Receiver, 
Alliance, 0. | 





For Sale. 





Such as are desirad 'v all Manufacturers, 


= AND eS" 


Fine Printing 


—AND— 


STATIONERY. 


Which every person wants, are furnished by 


The Gleveland Printing and Publ’g. Co. 


Lithograph Buildine. Cleveland, 0. 





QUINT’S AUTOMATIC 
Steam Engine Governor 


for singie slide or rotary valve engines. Patented 
Feb. 22d, 1887. Same can be applied to the ordi- 
nary slide valve throttle governor engine con- 


W E HAVE REC ENTLY PURCHASED the verting the engine intoan AutomaticCut Off. It 


Cleveland Iron C».’s Rolling Mill plant 


has had a practical test on engines running 750 


on Carter street, and have for saleany or allthe revolutions per minute, and gives the best of re- 
appliances belongiug to ce saene. Favorable sults. It is simple and strong in its construction 


ces will be made ro purch 
PrieeLEVELAND RULLING MILL CO. 
Room 17, Nat’! Bank B’ld’g, 
Cleveland, Sie. 
Please mention this paper. 


Wanted. 


GOOD BUSINESS MAN with capital, to 
A take interest in a manufacturing i Fea bus- 
Address J. G. se 





iness. 100 per cent. profit. 





NOTICE TO MANUFACTURERS. 


Artistic Chasing and Engraving on all kinds 
f metals, Demgning, Die-binking, Stencil and 
Stamp Cuttings, Etc., Ornamental Models and 
Patterns, Working Drawings, Brass Moulds and 
Rolls made to order. 

PH, A. S°HAEFLIN, 
Room 9, Leader Building. 
144 Superior St,, - CLEVELAND OO. 


Sea Wonders exist in thousands 
DERP of forms, but are surpassed by the 








marvels < invention. Those who 

are in need of profitable work that 
can be done while living at home, should at once 
send their address to Hallett & Co., Portland, 
Maine, and receive free, full information how 
either sex, of all ages. can earn from $5 te $25 
per day and upwards wherever they live. You 





are start Capital not required, Some 
have made over $50 in a single day at this work. 
All ruceeed. wm03-ly 
D be Deceiv 
Phe ¢ Cyclone Steam Pins 
Chegnes LU i, only Gleaner 
steam a spiral 


motion the entire ee ° Tze tubes. 


Crescent Mie. 


d accurate in i’sregulation. Addre 
LE ONARD & McCOUY, 118 Liberty St. ee 
93e0w26t 





Tron Planers 


A SPECIALTY. 


few Patterns. 






This Planer returns the table 8 for 1 


Sizes trom 20in by 20in. and 80 in. by 30 ir 
to plane from 4 to 10 feet in length. 


Rochester Machine Tool W’ks 


LIMITED, 
34 Rochester, N. ¥. 





Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 
Late Examiner U.S, Patent Office. Eight years 
experience in Examining Corps. Prices moder- 
ate. Satisfaction guaranteed. Write or oll for 


particulars. one Building, CLEVELAND 0. 





o.. CLEVELAND,O. 2 | 





Stoves, Hollow Ware and Plumbers’ Sinks. 


PRINCIPAL HOUSE : 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


Chicago, Ill. 
BRANCH HOUSES :~ Indianapolis. Ind. 
2-1m St. Louis, Mo. 


CLEVELAND, O. 


Des Moines, Ia. 
Minneapolis, Minn. 
Kansas City., Mo. 


REPOSITORIES: 





The Yan Nostrand Science 
SERIES. 


Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
Supsect DEMANDS. 


{8mo, Green Boards. 


No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R. Armstaong,C. E., 
abana with an Essay on High Chimneys; by 

nzger 

i Tt eae Boiler Explosions; by Zerah Col- 


xe" 3— ~Practical Designing of Retaining Walls; 
by Arthur Jacob, A. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C.E. 

No 5—Ventilation of elisings: by W. F. Butler 
Edited and Enlarged by Jas. L. Greenleaf. 
2d Edtion . 

o. 6—On the Designing and Construction of 
Storage Reservoirs; Arthur Jacob, A. 

No. 7—Surcharged and Different Forms of Re- 
salaing Walls; By Jas. S. Tate, C. 

8—A Treatise on the compound Engine; by 
Sohn Turnbull, Jr. 2d Edition. With Additions 
by Prof. 8S. W. Robinson. 

No. 9—Fuel; By C William Siemens, D, C. L., 
to which 1s appended the Value of Artificial 
Fuels as Compared With Coal; by John War- 
mald, C. E, 

No. 10—Compound Engines; Translated from 
the trench of A. Mallet. With papeise of 
American Practice, by R. H. Buel, C. E. 2d E 
ition 





*the French of M. Argand; by Prof. Hardy. 
> eau Coils: how made and how used 
iti 
No.54—Kinematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Pfof. Thurston. 
No. 55—Sewer Gases; by A. De Varona. 
No. 56—The Actual Lateral Pressure of Earth- 
work; by Benj. Baker, M. Inst C. E. 
No. al —Incandescent Electrie | ights: hy Compte 
ih “a ta Eoncel and Wm. Henry Greece ;2d 
editio 
No. 58—The Vgntijotion of Coal Mines W. 
weisen, M.E., F.8.5 
59—Railroad Economics; or Note’ with 
Suniatanees by 5. W. Robinson, C. 
No. 60—Strength of Wrought-i -iron Bridge Men- 
bers; b: Robinson, C. E. 
No. 61—Potable Water, and the Ditorent Meth- 
a Ra Detecting Impurities; by Chas. W. 
No. pitted Theory of the Gas Engine; by Du- 
gald Cle 4 


ay tcl Drainage and Sanitary Plumb- 
inet by W. P. Gerhard; 2d edition. 
No. 64—Electro-Magnets; by Th. Du Moncel. 
No. 65—Rocket Logarithms to Four Places 
pocmeie. 
~~ Machinery; by Silva- 
pos P. 
No, 67—Hydraulic Tables; by P. J. Flynn, C. E 
No. 68—Steam Heating; by Robert Briggs. 
No. Chemical Problems; by Prof. Foye; 3d 
editi 
*~ Pe eaplosive Materials; by M. P. £. Ber- 
elot 
No. 71— Py te > Electricity; by — Hopkin- 


son, J. A. Schoolbred and Rk. 
| No. 72—Topographical Surve aye Geo. J. 
Specht, Prof. A. 8. Hardy, John B cMaster 


a- | 


No. a of Arches; By Prof. W. Allan. | * 


No. 4. Theory of Voussoir Arches; by Prof. 

ain. 

No. 13—Gases Met With in Coal Mines; 
J.J, Atkinson 3d Edition. Revised, To wh high 
is added The Action of Coal Ducts. by Ed 
Williams, Jr., E. M. 

Me. ae eee of Air in Mines; by J.J. At- 

inso 

No. 1e—tikew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for ig ing Certain 
Algebraical Kquations. by Prof. Geo. L. Vose. 

No. 17—Water pad Water Supply; by Prof. W. 
H. Cortield, M. A. 

No. Ip Sewerage, ona Sewage Utilization; by 
Prof. W. H. Cor 

No 19—Strenth ry Beams Under Transverse 
Loads; by Prof. W. Allan. 

No. 20—Bridge and. funnel Centres; by John 
B. McMaster, C. E. 

Zo. 21—Satety Valves; bg Bicherd ¥. Bad ©. E. 

No. gas Masonry Dams; by John B. Me- 


No. The Fatigue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Spangenbers: with a preface by S. H. Shreve. 

24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
son’s odontograph; by Prof.S. W. Robinson. 

No 25—Theory and calculations of Continuous 
Bridges; by Mansfield Merriman, C, E 

No. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. 

No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; translated 
from the + reuch of M. Leon Peuchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism [ron Ships; by Prof. Fairman Kogers. 

No. 31—The Sanitary Condition of Dwelling 
Houses in Town and Country; by Gorge E. 
Waring, Jr. 

No. 32— able Making for Suspension Bridges, as 
exemplified in the construction of the fast 
River Bridge; by Wilhelm Hildenbrand, C. B 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 37—Geographical Surveying: its Uses, Meth- 
ods and Results; by Frank De Yeaux Carpenter 

No. 88—Maximum piresses in Framed Bridges; 
by Prof. Wm. Cai 

No. 39—A ea Meak: of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
pher; 2d edition. 

No. 40—Transmisston of Power by Compressed 
Air; by Robert Zahner, M. E. 

No. 4i—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Syapels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins University. 

Ro. 44—Turbine Wheels; by Prof. W. P. Trow- 

ricge. 

No. 45—Thermodynamics; by Prof. H. T. Eddy. 

No. 46—Ice-making Machines; from the French 
of M. Le Doux. 

No. 47—Linkages: the Different Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 

No. 48—Theory of Solid and Braced Arches; by 
Wm. Cain, C. E. 

No. 49—On the Motion of a Solid in a Fluid; by 
Thomas Craig, 

No. 50—Dwelling Houses; their Sanitary (aon- 

struction and Arrangements; by Prof. Wm. ai. 
Corfield. : 

No. 51—The Telescope, its Construction, &c.; by 
Thomas Nolan. ve 

No. 52—lmaginary Quantities; translated from 








and H. F. W 53 

No. 73—Symbolic Algebra; or the Algebra of Al- 
gebraic Numbers; by Prof. W. Cain. 

o. 74—Testing Machines; their History, Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Recent Progress in Dynamo-Electric 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. 
hompson. 

No. 76—Modern Reproductive gy Wa Proces- 
ses; by Lieut. Jas. S. Pettit, U.S. 

No. 77—Stadia Surveying; the La “of Stadia 
Measurements; b Art ur W inslow. 

“>. a The Steam ngine Indicator, andits use, 


y Le Van 

No. 79—The Rieoee of the Earth; by Frank C. 
Roberts, C. E. r 

No. 80—Healthy Foundations for Houses; by . 
Glenn Brown. 

No. 81—Water Meters: Cc 
Loareng, Delivery, ote. 
of the Wor:hington, Kenneay, Siemens and 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of gp nieepties: by Samuel Bagster Boulton 


Silvanus P. 


‘parative Tests of 
Distinctive Features 


No. 7 Integrators; by Prof. Henry 
S. H. Shaw, C. 

No. 8i—F low of Water i in Open Channels, Pipes, 
ce Sewers, etc.; with tables; by P. J. 

ynn, C. 

No. oi Luminiferous ther; by Prof. D 
Volson Wood. 

No. 86 Hedtook of Mineralogy: Determina- 
tion and Discription of Minerals found in the 
ne States; by Prof J.C. Foye. 

No. 87— Treatise on the Theory of the Construc- 
tion of Helicoidal Oblique Arches; by John L. 
Culley, C. E 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 
Propertied we Analysis; by Lieut. John P 
Wisser, U.S 

No. 90—Rotary Notion; as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. 91—Leveling: Barometric, Trigonometrio 
and Spirit; by Prof. I. 0. Baker 


LATE ADDITIONS. 


No. 92—Petroleum: its Production and Use; by 
Boverton Redwood, F. C 

No. 93—Notes ed BO Meas Practice 
the Comitery Drainage ot Buildings; with mem- 
oranda on the cost of Plumbing Work: by Wm. 
Paul Gerhard, C. E. 

No. 94—The Treatment of Sewage; by Dr. C. 
Meymott Tidy. 


DAY & CARTER, 


*,.* Copies sent by mail on receipt of price. 












04 STEARNS’ 
sida ee SILENT 


FAVORAGLE /7@ 
ADJUSTMENT, 


7 SAWVISES. 
~ RUBBER Cusione? 


i ws- 
Cy THE Je 


f 


LATEST. 

SOLD oh it 3 weer 
BY THE pg. oe. STEARNS &Co. 
TRADE CYP Sveacuse,w.y, 


CLEVELA ND, 0. ai 


bn) LEST  FIMESHED, 
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Locks, Bolts, etc. 



































































































































































































































































































































































































































P. & #. Corbear, Locks & Bronze Goods. FR ot TE Wii ssigecsssshbsicdnian can vennesase discount 60410 | Steel 

D " or ocks. knobs and latches dis 60 J seony_ ee oe eb bedosensicceaesbeneeeres discount one Nickel plated ORME Rt Sai ais 70@70410 fee. cask 64 
scutcheons and keys ............ Gis £0 DTBSS SCTOW...-sssssseone-sessnsesnrsnenseenn iscount Disston’s try squaro and T. bevels... dis 45 | ‘“*ne- open 

Padlocks and padlock kevs.........,. “a TJapanned Side..........:sscssseseeeveerses discount 60410 | W ¢ See a ee 

Bell pulls,mineral, porcelain and jet.......... is 007s Japanned Clothes Line.............0000 discount 60£10 we gp ser > emaeam “dis 3081C 

Bell pulls, genuine DTONLE.......c0e.cececseeeeeeseees dis €0 | Pumps. — pe $8 se Teg erate 5 

Lever bell pulls, genuine bronze............ dis 60&1" Cistern, best makers.................+.000+8 s 50@10. Stecks and Die dis 40&10@50 Pipe coeseseaceys Gana tembdhed 

Butts, punine proaee Revedacssseiwrensastieierd ~ 60810 i Soret, pest makers...dis éiisb@oom1OaA0 Blaeksmith’s a dis 35 Sheet. $ bb... Rermebenenssimet hts 
utts, Dromme PLATO.......... --cesceerrereeeeres ut, &k5@ se , ee 8g ORE Ff orp ~ a wahinyy Designing periaa eaie - ob 

Store door locks and SSCA, icsexssessss ais Sal) | — pg oy, hee | ee oa viate pape cvoeeesGls & | Santied Cact'S bae 25 ths ; “To 

Store door handles... siscesssssseseresecseres 8 O10 | Saddl Stone. BABBIT METAL 

Shutter hinges & flaps genuine bronze. “dis 60810 | Be ers’ or Driye.....@ doz. good amity, 65@75e | Hindostan, No. 1, 60; Axe, 4440; Slips 9¢ No. 4 : 

Shutter hingés, bronze plated................s00. is 70 co & Call Co.’s Cast Steel Drive... is 5045 | Washita Stone .... * ecesresceNOe 1, ® 1 20 | J» D... ESS ERMIO ERT wR ym ~~ 604 

Flush bolts, genuine brotizé...........0s2.- ssn is 70 Bemis < Call caer . shoimevnas ~ Socket. ..dis 5045 | Turkey Oil yo aedrememe -5 1 «=n I f+ Aliens... 2 

Shutter knobs, genuine bronze... iS Bo | 0 Inners.. ilielicatisine doz. $1. 44, dis 55 Turkey Slips... ee Nee see ceceee i bue1 . man 20 AOeee sere eereeneeeeenes sae eeesesereesees See eeerneEeereeree. % 

Shutter bars, genuine bronze... i dis 60 60 | Rails, Washita Slips No 1. eB lb 37@38 Crescent , 

sh lifts. genuine bronze ................. dis 69 | Sliding Door, Wrought brass.........8 tb 35¢ dis 20 Washita No 2 stone $s € lb 1ldc | W. 8 Genuine........ 20 
See pulls and plates, gehuihe brotize “Gis 60 | Sliding Door, Iron, Painted... @ foot 6c dis 40410 | Arkansas Stone ...... 201 | noe 38 
h plates, genuine bronze............. -dis 60 Stove Boards =~” F COPPER, 

Rook a pull genuine bronze. dis Rakes : sind rds, Lake Ingot......... 

Letter, box plates: genuine bronze.........dis 6081 PAM CHORIN... cass scstacdenlaarnetoescsitepésbns dis 65&5 Li. --rvvseersseversssssses B090 1 ETNIES. ..<.:-<.isnnneumoneriiintitiiicleniahes iW 

ieintiie ae. Hig 3304 | Malleable .....scccscsecccsnecsscscesreessecee Gin BSHE | DBUSY.------sresensssssnsereernnnnennnnssecsiecseseeenesennnne 50&10 IRON 15% 
Lemon Squeezers, Razors. Shoyels and ‘aad. se 

Porcelain lined........-s--s+se+0++ d J. R. Torrey Razor Co...... Ames’ list Nov 1 1885.......ses0+ esses” 

Woah 5 stud aa vf 2. ee: iis omer Wostenholme & ioe Co... ee $10 @E£.. ‘ds 0 SITING oc ovccesumnestvap obusivectobeonana tata aeee baeta. 4 i to4 by to linch 70 
Tho “Wii sac at cealies Te doe $2.50 | Hille Rasor......sssiserssensecesseeresesceesceeven $95 Hussey & Binns, rail road «............s+ssecsssss00e 8.00 | 1 to 6 by 96 to 1 inch 180 
rn 4 s} No, 1. ® .¥ doz $6 50: 2, bad ~ i, sf 90....dis Rivets. Stove Polish, an og byt - 2 inch 10 
Little gian papery wee dis 50 Iron, Thousand, list November 17 .. dis 50 Joseph Dixon’ 8.........-.seseeseres ® gross $6 00dis10}1 &1% by. 5%. 4 

EB Iron, Ordinary, Cooper’ 3 Bloch ana Carriage, esvccscoccce co covensscsoocososooocooese @ gross 450 dis 10 %, % and % by Se to % 9 
Cotton Chalk............ dis 40 | | list November 17. Gold medal P gross 6 00 dis 25 sa 
Silver Lake, Braided, N , 0, $6. 005 ‘No. A $6.50; | Copper .....s...+. Rising Sun............ ® gross $5 50 net Round and Square 
n $7.00; No. 3, $7.50 % on”. * oe ri | VERO, ~<seemejnorinverrincesiationes '<iteca sie eediemmnans Dix0n’s plumbago .......00::000 seoss-coceeeees tb 8c. net 1 to 1% ‘inch.. 70 
Masons’ Linen dis 40 | Stair. B : Trowels. 5 2 to 
Wire Clothes, No 18, $3.75; ir, pean "> apeieannaere Lothrops’ Brick and Plastering dis 25 ~ § 4, inches - b+ 4 
Snes ts hg aeanedintanieenac ee oe ollers. Reed’s Brick and Plastering............ ..........di ‘ 
Mallets. Barn door, Sargent’s list, ...........+ dis 60&10&10 | Disston’s Brick and Plastering... = aie > i to 44 3 a 
FIL ORO0G ss ccccosingee Kabttntcigaens sospovenn dis 20&10 | Acme (Anti-Briction)...... di Brade’s brick is i lh 340 
tious 2 renee dis 20810 | Rope. Pog ee lone ca ; Geek. 
Penfield Block Cc ; Lignumvite and Manilla. % inch and OveF........000..00 X ist, S ‘ Agee 
Hickory... caumvite on dis 39 | Sisal. 4 inch and tii eet = Be 7 New List, September 1. 1882. & Supplement Jan- sf to YS — 4 
“Mattocks. Rules, American iron carpet tacks all ki : 
Regular list... .....0-+. . dis G0@G60&5 | BOxWO0d..... ...sscssscesesseosereceee discount 80@80410 | Stee! carpet tacks all kinds........, man ier-3 eaie 2% 
(Meat Cutters. Sad Iron Swedes Iron carpet tacks all kinds ... Sierd fers Halt Oval and Half Round 
Dixon's Pee he From 4 to 10 Ibs % 100 B veges ies eg maaan 6744410 | [34 to 3 inch a i tees 
ox. $14.00 $17 2 815 00 $36,100 dis at | ETON 4 to 10 IDS. -ssseesereeseneneseeneen per 3¢ | Swedes iron Upholsterers’ tacks............ ‘ 
Draw Cute, 5 ; 819. we 7. ‘0 dis 4¢ pelt pontine ieeshascbaitabedea becsecsbucseseciol vil P doz $9 net Tinned Swedes iron i ol — wr feserd v4 | yA 2 40 
Eac - 850.00 $75.00 g00. 00 $225.00 4, 0 £-Heating, Tailor’s........s0erersssreee B doz $18 net | inned Swedes iron Ponciterers’ tacks. ....67441 a 290 
20@25 dire. inne Reads: is 40 | American iron cut tacks ............ svvvsenseeseen £10 170 
Woodruff’s (P 8 & WwW) per doz No 100 x og 150 nterprise Star Irons... wee nt 40 Copper tacks "201 &10 4 70 
$15 $18dis 45 Sash Weights Copper finishing and trunk nails......... 3363810 oom apalnigansene 
Hale’s—Nos. 11 12 18 P ssiteasi Wea We IE si gicsnsskeose Jésesesestventickancad 45&10 | 146. to 6 by 34 and 5-16 inch 
$27 $33 $45 ais 70 |e ROD oS scan cecdetitrcketes coves akowsstck $22.50@$25.00 | Fimishing nails, ..............cscsesssouseessmseseeens 60410 | 1, to 1 by ly a and 5-16 inch 49 
Een ter pir tive ccscsisicastssasaspietus bei nctoscth scssecossedsns dis 30 baws, Hungarian nails and miners’ tacks. 60410 | 24 to 6 by ¥4 and 5-16 inch ...--cercsreneeceesn 7 Pi 
Mincing Knives, Dission, 8 ee prone cadgaoh eablabivesvcacbte discount 45 Gimp and lace tacks ti 674410 4 to % by 4 and 5-16 inch “2 70 
Am, (24 quality), ® gro, 1 blade, $7; 2 blades, $12; “: Gr Champion ‘Rowulae mere: “per foot eo renk ond deat se ee Hoops. 
Sinith’s, @ don, single, $180; double, $650" net | W. M. & C a Mla eaag . BEt 26¢ Basket trunk and clout nails SOsci0 i tot yes. pei soaer 50 
dis 40 . oe 7 PSs i BRS S iy hed “an! Wiseman cenolememetgiens ct es : 
Money Drawers, paite. Verimont....serreececesresereneereese ® gross $12 00 | Common and patent Ri hccustsusdiniooeebiaica erie 184 to > No on 370 
Tucker’s WP: Qitigisiiskscsksvauareaseke $18 @20 d, polished & ‘varnished @ doz $1.50, ......dis 25 | Tmned capped trumk nails.......sssseco sooo 60410 1% to 2, No. 21.. = 
osubiesil . Molasses Gates. eens : “ Sau Sets, «A. 4 to 2; No.  opateee se eeeeeceserees os raseeates 000 sos *e mee } b= 
Stebbins’ senuine . dis e6sekl0 Morrill ote No. 1 $15.00; } B00, dis 50 £10 re ee list Jan 20, 1887...,.. ie 16. 1 = Ba ~. Zz fo ib. Tg ie, 70 
Stebbins’ tinned end8..................«+ dis 40410 spelen sti Wo. Sand 4 $24.00) Tonnec is 701 15-16, and 46, Nos 19.8 d 20 %0 
Lincoln's POttOEDresccccccsscce cocceeneeeeeecll @OGRION = i (i::ti“‘<i«é‘w CRC!” dis © E08 npr rieeereg 15-16, 1 and 1%, No. 21 ee 
SeovillGscistananccsisieanacuian tose T 4541 eae Enterprise Mfg. Co (Champion)......dis 20410@30 | 3 6 20 
Nails (wire). Hatch. Goanter, me oe ..® doz $21.00 Traps. 4 
Ldet Tele MONE cs ocstnmbbins wats i a nk ssssnnsecsecs * dos %6."5@ h i ; 
Standard Penny Nails.@kegeard rate. dis 70 sear tag A 8 a as shddaachsovnnetbanesaigeioneniniaaeel dis : 50 Sw sec evanaie ae , 
Cae ints 0| sont urn lle ey savercserensscessneses dis H@S0N10 ood, PAINTS B SUP OOS Sep me ae &10 3 20 
Less than car lots, $2 a e Beams, List of January 12, 1882 Delusion, ® gross oe holes 20 
dis 50410 $1800 dis 15 | 13-16. Nos. 13 to 16........ 
i i as tee Seiiliiaes. mu nat Te oe ne 4 
gan of bolt iw He, BU Fg LS | Saperetnemniechadetatbeat ee an gas @ 
Hexagon...... = 166% 11 5% ee etememamece is 3010 re BC. B. | 18-16, No. 22... 
te oi E % as £m § a y 3 Box,  SEOIIDS v carehcecscrbastonaue doz $4.00, dis 10 He. 12, Flax Twine, on Ib Balls... 21 26087 0. 4 
Saher. ner ne OS. TS = vs A $96 | BOOt rrnrsnnns stn sent dis 50410 No. 18, a 4 Bez cal (OT | elaanteinmanetaane ambatmmetncanet se). 2» 
add le to list , Screw Drivers, oi 44 0. F caaschaousier . 
Nut Crackers, Stanley R. & L. Co.’s Varnished Handles dis 65410 2Piy Hemp, % and 3 Balls (Spring Twine) 7 tw I reer aa 5D 
Table (Humason & Beckley Mfg. Co.)........dis 40 | So ey ote eee bie ee candles. die ClO |S Ply oe heli 1ThG@ | 942 NO, 22ersrcrsssesserneeenesseenssensennnsesseseseenen 
Blake's POttOUD ces sccceoossecese “® dor. $306, dis 10 | 5° Tnterchangeable..rnnnw # dos $18.00 dis 25 | S2tton Wrapping, $ Bali pen RL Sf -¢ 2 pemmcemamerommenioncser ro 
Gente Esc coknecccrasetcasaisccecneaeae 00 net nanetin: otton Wrapping, 5 Ballsto B.............00 oes og fg “neg PG jpemeteaneimapwenatsaniomtendein. 4 
Oakum Wood Screws—List Jan 27, 185,. bean 0 
Geren cusccasecuinidiienitonninstanvi teint ®ibs o| Flat head iron.............. : acesvctes oa . hs 701S8 Gotta To OR.---sesoneeeersosoeeeonssovssvoooeronersas 50& 10£5@60 ‘a. 70 

t, ©, Sac cudadndebdotteneicasecccd P th Tie | Round head irOn......ssersevveersseeressseren “i... dieses" oats | 26: Nos. 13 tol %0 

NOVY <ccuctcavvcannenied ents ® tb 6K hoes hones EERE REI RS: dis 65 | *"& Stephen's PALS DR PUNTER 2 &@: 28: Nos. 16 to 18. = 
Oilers pound heed BUM ccspenseoitsitsstes<Snovaioed dis 69 f 2 | Saw Filers, Wentworth’s..... dis20& » Nos. 19 and 20.. 90 

Zine and ba new list dis 60410 at he DREN cssccessanscaciethinctcegecesoaanal 65 | 32 | Saw filers, Stearn’s .......cssscscoeesesscccoceece, is20410 | 82" No. 21 z 
Brass and Co new list dis 50 Round head bronze...........ccsseeeeseesseseees 60) as : . vo BB7QEI0 | 56° No 22... scceeee Ao 
Malleable (inane, 3), N 1! $360; No. 2, $4.00: saenine. Rot head, inca. BE PRN EET A Hy dis 55 aidaaia Washer Cutters. Pe Sn ne = 

D : ner DURUM caecasiceeananonk 2 Smith’s Patent .............%doz$1200,dis20&10&10|.  ## Light Ba 
0 ¥ in... on ~-~dis 10 10810 | "Bench and band— ‘00 mn ek tS ieemaacrmsione pie ye ee ng Light Bang 
aiahtels: tibiae, be ag denny DB serasvorsvesssseererasesennns t $11 00, 6 . e 
Boston Belting Co ....sss-essese x nectneciaiann’ dis 55 | Benen, wood, beech, ‘per dozen $2.25. _— po Aa a on Fe. Se i Jad $10 dis 55 | 414 6 7 Bey ‘and SEB aie an 2 20 
American Packing. .........-cssssssesssseesessssesse WOl}o Bench, wood, h eeemeey seachuenensesandteibipibesail ~--80 & 10 SI Wiss iocctiaesinionsancitnanata ~~ » gis 60810 | 1 'to 186 by 44 to 3-16 I-02... secessssreoreervsersereee ses 22 
erat MRIININ oon no <icacs taxclacaraeesonaesecssaeteuns 16 | Hand, wood.......... sveseeess ae eee ee ee 30410 | 1 to 154 by Nos. 11 and 12. ~~ 
Italian Packing..........-c.ccecsccscsscccevccesesscnnn,,_ 160 | L8S OF coach... veeeee is 6634@70 | 9; Well Wheels. % and 13-16 by ¥% to 3 16 in. 7 80 
re Pencils, Soach, , patent gimlet point............ S676@ 605585 Sin., $2.00; 10 in., $2.59; 12 in., $3.25 s ne a 16 ey Nos, 11 and “2% 
rr ice sa a jee eat in nia teneeceeeonpeaevipeeneailanane Wire. Bane eke te tie 

Faber’s Round Gilt... bigh list, dis Oo Hand rail, ............. nse 'peasb atleideeiniaiaeabieascaal Béaga0 Brass and Copper........ re et ee? 24 and 11-16 by Nos. 11 ey La, 00 
Picks how Gecle. Bright and ‘annealed, Nos. 0 @18 ... dis70&5@72%4 68 ae 4 by N to 3-16 in.. ..3 20 
Railroad, ia im Pree ns 3 $12dis 60@60%5 Aticins’ patemts.oce.css.ccocssmcsececsees™? Gen sete 06 00 = = foe. 19 @ %.....dis 7244@75 | i2 ~ a fein os. 11 ane 12. PERI PORE: 3 30 
we 6 tO7 Ibe... "B13 dis 00@60&5 2 @ 36 dis TS@7B410 | $2 by Nos, : + ~ 
Shears, Coppered Nos. oe Png market list Bate dis 19@70 y Nos. ll a ai i2... + seeeeeeeeserered OQ 

Pinking I Irons. American (Cast) Ircn.. is75&10 , G2!vanized Nos. 0 to 18 ‘dis 60474@65 w : 

A "Geet ee SFR Pcie g ; See Pruning Hooks pe Shears xumpes market Nos. 0 to 18... fing 1 eer aee eee: 
«arnard’s Lamp Trimmers................ ast Steel ......0......0 i Ky 

Picture Nails. _ Tinners’...... eon thes ARORA Te Tinned Broom Wire,...........-++ distogre's | 7 y Ee Sanger age Sy Fee: 13 3 and aoa | 00 
Bross head, Goreiatte ict... .. } ai Seymours List, Dec. 1881............-..... dis 60 &1045 Annealed Fence, Nos. 8 and 9. oe 24 inch, ‘“ “ ‘ 3 — panama t 

cuits Soak: suai en. IO RO ee eymours Tailor’s Shears........ssssesssseseeeresG18 33% Supented rape Nes, © to 14. i %inech, “ rs * Wand 14.....03 20 
Porcelain head Sargent’s list, dis............ 50410810 Scroll Sawe. ae Tenner 
Porcelain head, combination list........... dis 40410 | Lester, complete, $10.00......errereeeerrees oeedhi Coe’s genu et sw deve, No. to & 20 
- Plane Irons. Rogers, complete, $4.00. .........006+ Girard a a 11 LO dBY8-roreeser.-++++e000 -- es 70 
Sandusky Tool CO 'sccsce: scvcosseess sssoeelis 25 Siding I Sheaves, ce vor -4 

Pee iding Door R. & E. listDec 18, 1885... a... a nen... 
nation's Pa RrAEENDperH | SHling Boor. Patent Keller ie RAMS | Homa Nvascamleaton fe 
Hall’s Pat. Compound Lever Satine wis Ans Gliding Door, Pat’nt Roller, Hatfield’s.........dis70 | -"°""° ‘s Eingeneers eve 3 2 
No. 2, 5in., $13.50; No. 4,7 in.. $2100 ® pers, | Sliding Door, Corbin’s Anti-FrictionDec.. is. 1885 use oan ethee Pl a0 

eee ee eeewet eee eeeeenereee s ; 
Pony een oomnseneeteneninensea Se dis vs 0810 Ship Tools, 60£2 TINNERS’ STOCK. Tank, { inch and Romain ates. 

ohare nb BOKIO | L&T. J. Whiteners dis 20 &5 rin. © No. enencrnireneaaae 
P.S. & W. Tinners’ "Cutting “Nippers Shovels and Ton POOIDI, ssanssensanenisnsecsensats ) Deciini H No. 7 i Sey Meee ee ne 3 90 
Bie as tet gs. IR woourrnconnentnerenysnererncaiens Sales eC asing CH Flange, da CNEBERSNARRARRRORRR Eee ee enene ; 4 

Ce nacotnien Ae wii 5041045 | tinglish ......... mocteemnee ss > Ne . aipesinalinenaaial 
ici: seal Akiak” |. >.” AUN GI atnnpatesesoslinasiincenehbabianiomabsiblebiaienae h MEes 4alsiedctamndtevibcaiaaiceonm dae VOry, | Bolid Fire Box, ©  cccccccecessceseceenenees 40 
Standard it. Pivebens lanes rena a cag Ss; Grbinisboes romeo unsteady. |". 661 Boil > ——«_———_—snnmannnonnnensesecemansnente 490 

ocket levels PEM RIEN: is 7 pelter. eel Boller Pinates— . 

Davis’ inclinometers............. PE ihe ie 1010 Metallic, new list.........-.--ssssesssesssveneeees dis 60410 American, cash, ® Ib......cssssssssssersesesenenserenssees "ank aoe 6 Se. OE POE, 
‘rail Siiiin aent Mean ia + eeeeenietic kc $2 Charcoal Tin Plate. shell pueens voces osncnecosoeoonenieesencnss eneqeeseoesosesesecees $2 50 
Flour sifters< Hunter ae IC 12x12 225 sheets.... 86 e OLE .ncccccsccccvcocccosercrs 00 
Samson Post Hole Digger..® dos. $36.00, dis 20410  - eemammmnmmmmmermed (10> 8 >) Tt Reemeaematmm son: “ see 4 pena i oduieamuenbaibiegsomaddaanaiiditilinensdcsebeanie 25 
Rureka Diggers... Baoz. $15.00 @ 916.00]. Slates ve BY) 1G 10g 225 sheet. nnn box 5 THB | Fire Borne. Bi 
ee ei aa Bea al eae | aca pace, ONO FS Nae ts nT 23@™ 00 Bei te ca ee i De : 
'4is40 | Iron . | EX 12x12 295 sheets .....sessccssssesssssorrses, 7 75@8 25 | 96 » ® extra. 
Potato Pavers. 90 tO | Br OMasnsseeessesssscsssessscnsnsonensesecsnssesves POND who tee Pipe ae PY to 100 in. wide... “ 
White Mountain tat? PAFeTs. 5 a5 onees.so | Wood srmnsnemrnssnnennnenntnsntrrnnns tt cago additional X aaa Wii 10y to 104 in. wide... cone * 
que Combination..........cccsssseesseeees P doz $8.00 Spoke Trimmers. Coke Tin Fiaste, 106 to 116 tm. wide... swoop OnEaE 
BOP seassorssays .»® doz $13.50 | Bonney’s........ IC 10x14) Best Ordiva American Cast Tool Steel, 
al Pruning Hooks and sab on encesenmenncentensanea: yay + $10.90 din 80 TO T4RRD 5 ..cccoscosconeors pesnoenesice $5 60 ws ROUND, SQUARE AND OCTAGON. ota. Th 
spon Eom Combined Pruning Hook and cow. Ph Phra Spoons. Solder. ey. 2 in, inclusive............-+-000 eove seccsessesscseoesd i) 
oeneseecosscceossenscocovorscosccessccsses asting Pa Te NG ane eens! 
pinston’ Brug Hook... doz or bid dis ico pee : ~ dis pan | Etat fined. an bese wanentes) “Gum a tana 2 2% to Sin.. ; “10 
AMON Pt. ot eareneanarsny apheiniia’ ode | siesiasaeunaddieaebnadbitanian nas EEE 
OTE TOS, ..oeerrrorsecceveesns vos ven see svvseees ove dig 60410 ! Bingham... seve. .-ssrpeereeereeee wf apolicaticn. Séto ii 16 end eK scones ipiaineatemanttaindtaninibiasietiaienns 
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IRON bila ste REVIEW. 











TRAVELER’S RECISTER. 
Standard Time. 
Revised March 6th, 1888. 


N.Y. C. & St. L. &.R.c0,— ‘The Nickel Plate.” 
EASTWARD. ARRIVE. DEPART 








Buffalo Passenger... . W40am 10 4am 
Chicago Passenger............. 920 PM vcccccmeeee 
) re’ ey ee 440pm 5 4am 
WESTWARD. ARRIVE. DEPART 
Chicago Passenger...............cccceseeeeeeeeees 6 3am 
Foner Passenger... 4 % pm 45lpm 
Local Freight... 52pm 5am 
as k River yen ele departs 7:40 a. 
of 

™.; 

w uclid heovmniedation departs 6:24a.m. 12:10 
106 Pp 


All ‘ waine daily. except Sunday. 
Cleveland & Pittsburg. 
ARRIVE. DOEPART. 


New York Express............. 12 45pm 7 44am 


New York F xpress ............ 65pm 140pm 
Alliance & Akron Accom... 935am 32pm 
pevenns Accommodation... 82am 500pm 
Night Express................-... *52am *ill0pm 


Newburgh Accommodation. 1300m 1210 
Train leaving at 1:40 p.m. has Pollman Buf- 
fet Sleeper from Cleveland to New Y rk. 
*Daily; all other trains daily except Sunday. 
Mt. oe & Pan Handle Rc ute 
C., A. & C. Ry ARRIVE. DKPART. 
Akron, Col. 2 Cin.  SPiyer” 540 pm 


8l0am 

Augen. “es & Cin.’ Night 
UCN iic cncneincdipesbertesiines 7%am 800 pm 
‘given 3 Calombus Exp......13 45 pm 140pm 


Akron & Orrville Accom...... 93am 82pm 

The 8 p. m. train runs daily. Elegant Pullman | ; 
»salace sleeping cars attached. All other trains 
Saily except Sunday. 

Erie Railway. 
Depot, South Water St. and Viaduct. 
ARRIVE. DEPART. 

N.Y. fe Pitts, zoe ngnsaeiaed t 58am *8 Bam 
Past N. Y. & Pitts. Express..*10 55am *3 00pm 
Mahoning Apormetanten.. t6 40am 
Pittsburgh Express... . t6Bpm 
Youngstown Local 
Mahoning div. and Petts hence 
Mahoning Va! Accom........... 
Pittsburgn Express. 
New York Express......-....... p 

* Daily. + Daily except Sunday. f{ Daily ex- 
sept Monday. 

Lake Snore & Michigan Southern Railroad. 
TRAINS GOING RAST. Arrive Sgt 
No. 4, Fast Limited Ex...... 255am *2 55am 

No. 6, N. Y. & Fos. Ex 3 
No. 8, N. Y.. B’ we & At Ex *8 2am 6 50am 


No. 26, Elyria Accom......... TT RB dnunnen 
N..24,Toledo & Buffalo Ac 
com. via Sandusky......... +10 05am *79 ibam 
No. 24, Buffalo Accom...... +10 65am 110 lham 
oh 6. N. Y. & Boston “Flyer,” *1150am 
2. N. Y.& Bos. Ex. 225 pm *3 tUpm 
Nox Nisht Express......-+. u ud Ove +10 00 pm 
No 26, Conneaut Accom.. srorsessereree T4 25D M 
“Arrive Depart 


TRAINS GOING WEST. from East. West. 
No. 1, fast Limited Ex..... *12 15am *12 lbam 
No.23, Cleveland Kxpress| *2 15am 
No. 3. Chi. Ex. via Sand’y.. 15 30am 75 45am 
No.25. Mich. Ac.via Norw’k ......00...06 15 44am 
No. 21. Toledo Ex. via Nor- 

waik and Sandusky... ...... +12 50pm 3 0pm 
No. 5. Fast St. Louis & : 

cago £x.via Sandusky...... ~ *10 50am *10 55am 
No.9 hi.Pac.Ex.via Nork *6 55pm */7 15pm 
No. 31, Elyria Accommoda- 

tion. to Elyria omly.........---csserssereeees +4 30pm 
No. 27, Conneaut Accom..... t8 10am 

Sunday train for Nottingham— Depart8:15a. m, 
and 1:00 p. m.: arrive 9:20 @ m. and 4:45 p m. 

Reference marks—*Daily. +Daily except Sun- 

. «Daily except Monday. 
local Cleveland and New York Sleeper and 
dining car daily on No. 10, leaving Cleveland at 
11: O.. m,, arrives Grand Central Depot, New 
York 7:36 a. 

For further r information as to trains and con- 
nections apply at the Union Ticket Office, corner 
Bank & Superior-sts., under Mercantile Bank. 

E. GAUL, A. J. SMITH, 

“ie Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 


Cleveland and Canton Railroad. 
Arrive.—Canton, Sherrodsville and Coshocton 


see eeeseeeeeses 


Newburgh ond "Miles avenue—7: o a.m.. 4:15, 
p,m. 5:33 p.m. 


art— 
Canton Mher’dewilte & Cosh’t’n—7:00 a.m. and 


gents: 38 a.m. and *8:36 p.m 
Bedford-*8:38 a.m.. 4:45 p.m., 11:10 a,m., 5:45 p.m. 
Newburgh and Miles Avenue—t:12 a.m., 2:00 

p.m., 4:40 p.m. 

Trains marked with *run daily. All others 
daily except Sunday. 

Depot at Ontario street. oop sit Huron street 

Cleveland, Lorain and Wheelina. 
DEPART. ARRIVB. 

we 6 4529m 6 55pm 


Wheeling Express.. 
& 4Mnm 9Waw 


Ubrichsviile Axprens. ........... 


Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2. 1888, pas.enger trains 
will depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 

P. & L. E. R..R. Depart for— 
No. 1, Cleveland, Bradford and Rost... 4 25 a.m 
No. 5, Buffalo, St. Louis, Cleveland... 745 a.m 
No. 5, Beaver Falls Accommodation....... 8 40 a.m 
No. 7, Buffalo, New York, and all New 








England points, reiitsncalants sitbipceSadenks ~l@ 15a.m 
No. 9, Chicago, Cincinnati, St. Louis,... 110 p.m 
No. li, DONG: MENIOIE 56 ciscesi cteessenssoccese 330 p.m 


No."13, Beaver Falls Aosmmedation te 5 20 p.m 


No. 1*, Buffalo Express... .-10 30 p.m 
Arrive from— 
No. .2 Beaver Falls Accommodation.,..... 5 25 a.m 


No."4, Buffalo and Cleveland Night Exp. 655 a.m 
No. 6, Youngstown Accommodation,...... 9 20 a.m 
No 8 Beaver Falls Accommodation,......12 40 p.m 
No. 10, Chicago, Cincinnati & St. Louis, 135 p.m 
No. 12, Buffalo Express,...........:sseeesees 545 p.m 
No. 14, Cincin.,St |Louis and Cleveland, 3% p.m 
No. i4, Cleveland & Buffalo Express......10 35 p.m 
Pittsburgh & Lake Erie trains Nos. 4, 15, 8and 
10 daily. 
E. HOLBROOK, General Superintendent. | 4 
R. W. JONES, Master of Transportation. 





A. D. SMITH, Gen’! Pass, Ag’t, Pittsburgh. 


WHEELING & LAKE ERIE | 


1IME TABLE—IN EFFECT JAN. 8, 1888. 
Central StandardTime. 


EASTWARD. | No.5. No, 7. (No, . 9.4|No. 1 1. 














Toledo..........lv 745am’ 110 Pu! 
Jak Harbor..ar| 8 4] 2 05 ru 
remont..........| 906 | 230 | 
7) eee 9 22 247 
Bellevue ... .... 9 47 303 | 
Monroeviile.iv) 955 | 32 | 
Norwalk ....... ~/10 10 an. % : 
Weilington ...... (1100 =| 432 8 08 400 
Teston........« ar 11 53 5 20 905 pm) 447 
Orrville........ ar 1220 pm] 5 48 940 pm) 5 15* 
Orrville......... Iv /12 40 553 7 | 705 
Massillon......ar| 1 20 6 35 754 | 7 52 
Massillon... ... ly} 120 6 35 7 52 | 752 
Navar#re ......00-.-| 135 6 50 810 | 810 
palley Junce.ly. 215 740 855 | 855 
NewCumberl’d| 2 28 763 910 | 910 
Sherroasviue...| 2 40 8 05 92 (93 
Leesville ....... | 248 813 940 | 940 
Bowerston... ar) 255pmM | 8 20pm | 950am| 9 50am 
Canal Dover.....| 257 pw| 6 Up 
New Comerst’ 3) 3:8 6 45 aw 
Cambridge. ......| 4 38 745 
Macksburg ..... 16 oD 915 
Marietta........ ar! 7 25 pMli0 25am 











WESTWARD.| No. 6. | No. 8. | No. 4. | 


Marietta ...... lv) 600 4/12 10 pm 
Macksburg. ....| ‘ 15 1 24 
Campbridge...... 57 
New Comerst’r ni 10 00 
Vanal Dover...../10 42 am| 


Bowerston.........1\ 25 aM| 349PM | 5 55am 


Leesville..........{11 32 3 55 6 02 
Sherrodsville...|11 40 410 610 


























New Cumberl!’d/11 52 425 6 22 
Valley June.....\1220pm| 502 | 645 
Navarre........... 1/12 50 5 35 735 
Massillon......... | 105 556 =| 800 
Orrville......... ar} 140 (625 | 855 
Orrville Iv} 145 | 635% | 913 
Creston vi 218 | 702 9 42 
Wellington | 305 743 10 33 
Nerwalk 3 55 8 25 11 25 
407 8 35 1] 37 
423 915 /1155 
ons 439 | 929 (1210Pm 
. | 455 94 (12 
Oak Harbor See ea 1125, 
Toledo.......... 1 620 pm 10 45* ! 130 Pm 9 40am 





No. 2INo. = |Huron Divis’n. [Now 2 26/2 No. 28 





459 pm 7 Sam Ar.. Huron .Lyv 910 am 5 30PM 





432 7 37 |Friese Landing, 4 23 5 45 
i 2 * 6 m * eal casual Milan ...... 9 45 6 03 

Vv Vv Arl020;Ar 630 
Ar PM Ar au|™ Norwalk....Jty awiLy aM 
nein ™ gl a ee 





s aiie. 

This road is now open through from Toledo to 
Bowerston, connecting “ith the Pennsylvania 
System for all points Kast. 

THROUGH CAR SERVICE. 
Between Toledo, Cassbridge and Marietta. 
and Bowerston. 
and fe an Youngstown and 
: Pittsburgh 
Chicago, Akron, Y oungstown and Pitts- 


gh. 
JAMES M. HALL 
Gen’! Pass. Agt. 


“ oo 
- 
~ 


ur 
M. D. WOODFOR»v, 
Gen’! Manager 





Scioto Valley Railway 
Meg of aa. 
n effect Aug. 8, 1 
THE SHORT LINE To "ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 
TRAINS GOING SOUTH 


























STATIONS. | No. 2. | No. 4. No. 6. 
Columbus............ Ly} 700 a. mill a t| 5 30 p.m 
(alley Crossing... | 722 1147 * | 652‘ 
Lockbourne ......... So ew 11158 ce! t,', owe 
Ashville. | 750 * 11212 p.m!| 620 “ 
Cirelevili 1/812 “ 1234 | 642“ 

ingston Sasa * eee 1 Te 
Chillicoth | 9Ul 135 * | 750 “* 
Sharon CY Bem G ts eee Be 
ee [om ° |32 *1333* 
PREINGUID <ecccescosccces mpgs * | 2a *i sas ~ 
BE IIE cc conesconss mois * |380 “i908 * 
Lucasville............ 11036 *‘ | 309 * | 925 * 
Portsmouth ......... 11100 “| 335 ** | 950 * 
Sciotoville...... ..... Mig “1851 * 11006 * 
W heelersbursg ...... itas “1 Say ** pr * 
Havernill ............ mas * 1 a SOs 
Hanging Rock...... 1154 ** | 429 ** (1044 “ 
LrONntON ...:-.200000000 439 ** 11054 ** 
Petersburg ... 50 ** 11105 °* 
Ashland isadoauhabond Ar’ 12 45 p-m' 5 20 p.m!11 35 p.m 


Train 8 6 daily. 
Train No. 6 takes supper at Chillicothe. 


TRAINS GUING NORTH. 














___ STATIONS. _ No. 1. No. 3. No. 5. 
Ashland eovccecsesoccs Lv 2 46 a. mi 8 47 a. m 5 25 DP. mn 
Petersburg ........... 315 * | 917 | 555 
EPOTIGOD \......000ccccee Sm | 928 “160 * 
Hanging Rock .. $36 * | 988 ** | 616 * 
Havernill.......:..... 1346 §* | 949 * | 627 * 
W heelersburg ...... 406 ** 11010 * | 648 * 
Sciotoville............ 412 ** |1016 ** | 654 “ 
Portsmouth........... | 427 ‘* |1032 * | 710 * 
Lucasville............ 449 * 11056 “* | 735 * 
Big BUD.....ccrssorreee 1540 ‘ {1114 “ | 752 * 
PRMBUOR, cosescocsccoces 518 ** |1130 “ | 808 * 
Waverly... 5a” ig” 3m « 
Sharon .. secre | O80 “* 11153 ** | 430 * 
Chillicothe ........... | 635 ‘* (1255 p.m) 929 “ 
Kingston.............. 1708 * (196 * | 946 * 
Circleville......... : tre! 1a a 
ee 1750 * | 310 * {10990 * 
Lockbourne ......... 1805 ** | 22 * 11043 * 
Valley Crossing... | 818 * | 23 * 11055 * 
Colurabus............ Ar 8 40 avm! 3 00 p.m 11 17 p.m 


Train No. | daily. f 
Trains Nos. 8 and 5 daily, except Sunday. — 


COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada. can be found at the following Stations: 
Columbus, Circieville, Kingston, Chillicothe 
Waverly, Portsmouth, Ironten, 4. C. &I 
Ashiand. : é 

For further information relative to rates, con. 
nectiors and through me, call on your Ticke, 

Agent, oF sdiress . ROBIN I On, 


AgJH eceiver. 
Gen’) "ass. 3 Ticket Ag’t, one Ohio 





TH, Warne, Cincinnati & Louisrills Raiiroad, 














Fi, Warne, Cinetauati & Louisrill 


RAILROAD. 


THE POPULAR ROUTE 
BETWEEN THE 


INORTE andSQUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


13 MSrwiee ef 


Fort Wayne and Indianapolis 
Than any other Route. 
22 “SN TGR? 29 
s By 3 HOURS, Between 
Louisville and Fort Wayne. 


ee 
Av.sk for Tickets 
—VIA— 





For sale by all Agents of connecting lines, 
EAST, WEST, NORTE AND SOUTH. 


W.W. WORTHINGTON, S. A. WIKEL, 


Gen’! Supt. ei ‘| —— Agent, 
FORT WAYNE, IN 





The Picturesaue Lehigh 
Valley Route. 


Two through trains with Pullman cars at- 
tached are now run via by this beautiful scenic 
rozte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. M. and 3:40 p. w., Buffalo 9:10 4. 
M. and 5:30 p. M., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world. presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
-he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gevr’l Pass. Agent Bethlehem, Pa. 


DETROIT AND CLEVELAND 


Steam Naviga ion Company, 


(Office Wharf 23 River St.) 





Cleveland and Detroit. 
MACKINAC ISLAND, 
St.1gnace, Alpena, Cheybogan, Harrisville 


OSCODA, SAND BEACH, 





Port Huron, St. Clair, Oakland House, | 
Marine City. 


Trips between GUEVELAND AND DETROIT 
DURING SUMMER MONTHS. 


For full information, rates, tickets, ete., apply 


. B. WHITCOMB, G. P. A.. Detroit, Mich. 
T. F. NEWMAN, G. A., Cleveland, G 


—OR AT THE— 


Travelers’ Information Bureau, 


224 Bank Street, Cleveland, Ohio. 
W ho also have full line ocean tickets, ete 





Valley Short Line. 
CLEVELAND, AKRON, CANTON & MARIBTTA. 
Drepat 
No. Il, Ma'l 7 7:30am daily. 
No. 3, Fast Expre se, 11:20 a m, daily, except 
Sunday. 
No. 5, Youngstown Accommodation, 2:30 p m, | 
daily, except Sunday. 
No. 7, Fast Express, 4:40 p m, daily. 
No.9, Akron Accom, 7:45 p. m., daily, 


ARR'V4. 
No. 2 Cieveland Accom . 7:45 a m daily, 
No. 4, Fast Express, 4:55 a. m., daily. 


No. # at Express, 2:3) p m, daily, except 
Sund av. 

No 8 C “ veland Accom., 5 
Sunda 

No. 19, Mail, 7:00 pm, daily. 
De pot—South Water Street. 

ISAAC REYNOLULS., R. A. CARRAN, 


35 p m, daily, exe pt 





Gen. Manager, Gen. Pass. Ag’t. 





THE FAVORITE 





AND 


RAILWAY. 





Picturesque Route 


TO 


New York, Boston and the East 


a ne 


THE SHORTEST AND QUICKEST ROUT 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 

aap 


Uhange of time goes into effect Nov. 27. 1887. 


Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 

: Depart. * 
No. 62, Mahoning Valley Accommo .....¢ 640 a m 
No. 72, Fast York E 






No. 86, Lat mp catg ena ‘eine m 
No. 68, Pittsburgh Express.................. $1110 pm 


No. 68, New York E EDIGOS.. cogecsnucecensss¥ hk 10 P In 
No. 70, Pittsbureh Local Express........*11 40 a m 


No. 74, Shenango Valley E xpress........4 400 Pm 










No. 73, Shenango Valley sa eked *+920am 
No. 61, New York Express... : +545am 
No. 61, Pittsburgh Express.........-.-..-... +545am 
No. 65, Fast New York Express..... .-*1059 a m 
No. 65, Pittsburgh Express,.................. *1050 am 
No. 67, Pittsburgh Express................. +120pnm 
No. 63, New York Express... ................% 905 p m 
«No. 69, Pittsburgh Express .. *6i0pm 
No. 77, Leavitt: burg Local.. ivecstonsda tae & 
o 


. 13, Erie Express, carry ing exp ress 
matter only, from all points 
East and South-east. carries 
no passengers (excent Monday) +120 pm 
* Daily .+ Daily, except Sunday. 
&@This is the only route by which passengers 
can reach Corry, Elmira. Binghs ampton. New 
York City and intermediate points witnout 
change. One change to Boston and New Englan? 
cities. 
Baggage checked through to all points Fast 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Centra! Depot, South Water street und 
Viaduct, Cleveland. Ship by Erie Express. 
J. RK. SHALER, Gen. Supt.. 
Oleveland, 0. 
L. P. FARMER, Gen’! Pass. Agent, < 
New York. 


W.C. RINEARSON, Ass’t G P. A. 
Cincianati, 0 
M.L. FOUTS, City Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, O. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 





Marietta Caliwell Cambridge. Newcomers- 
town, Canal Dover, Canton. Akron, Cleve- 
land, buffalo. Voledo Pittsburgh. New 
York. Coshocton, Newark Zanes- 
ville, Columbas. Chicago 
and St. Louis. 


In effect April 224, 1888. 





GOING NORTH. GOING SOUTH. 














No.4. | No.2. | STATIONS. | No.1. | No.3. 

9 554m! 200 aM _Parkersbure ... 245 pm/il 554m 

12 40 pM 645 ~..Mar‘etta.... (10 J 5 as 713 eM 

12 4u { a ae Caywood... | 955 653 

12460 «| 711 ~ Btanley.....1 940 | od? 

100 7 25 .W hipple...... 35 1 632 

110 2 a eee W arner...... 92 | 622 

123 mae: Le Elba.......| 912 | 6.09 

1 30 7 55 .Ma-ksburg...| 905 | 602 

1 37 8 01 ...Dexter € ity...| 8 58 5 55 

1 41 $ 05 .-South O.ive...| 8 54 | 550 

1 43 ib) ae peo eDudley...... 8h / | 5 43 

1 57 “7. gale See Caldwell... 840 | 53€ 

2 07 8 30 Belle Valley...) 8 30 5 26 

217 B40. - tissue RE 819 | 516 

2429 8 52 .Pt. Pleasant...| 8 07 | 5 04 

2 42 9 U4 ....Byesville.....| 753 | 450 

3 00 » 25 .Cam bridge. 7 36 1 435 

3 07 9 32 .---Olaham’s.....| 7 27 27 

314 9 40 nvnsey RETR Biccwice 7 2 4 20 

3 24 9 50 .. Nh imbolton, 710 

3 39 10 05 Guernsey | 656 8! 

3 47 1012 ..Post Boyg.. 6 49 3 

3 58 10 23 N.C mers stown, 6 40 3 

405 10 «0 W 6 31 3 

417 10 43 6 20 3 

4 22 10 48 d...., 614 3 

4 28 10 54 Tu irner’s ik 619 3 06 

4 38 1] 04 “Canal Dover. 600 am! 247 

5 00 1] 27 ar. Vali’yJ ’n.lv 2 3: 

5 02 11 35 iV. Vail’sJ’n. ar 2 20 
12 19 p|...... Canton....... 1 30 
ee aes Akron.... 12 31 
2 3u .. Cleveland... 11 20 \M 
8 00 | ee 5 40 

1115 Ppm!) 620 ....... Toledo........ 7 45 

Train No. 8 leaves Marietta at 140 p. m, 
Whipple 240, Warner 3 00, klba 3 20, Macksb rg 
335, Dexter City 247, Caldwell 425, arriving 


Cambridge 620 p.m. Train No.5 leayes Valley 
Junction at 51% p. m., arriving at Canal Dover 
563>p m j 

Through coaches ontrains Nos.2 and 3 be- 


tween Marietta, Canton, Akron, Cleveland and 
Toledo. Close connections made at Marietta 
with C..W.& B.,M..c &N,, 4. & 0., and Ohio 
Kiver Packet-; at Cambri ge with B. & O., east 
and west; at Newcomers own with P.,C.& St. lis 


east and West; at Cana: Dover with C, L. & W. 
and C. & P, north and east; ar Valley Junction 
with W. & L. KE. and Valley R’y. 


W.K. Ricsarps, 
A. T. Wickorr, Gen. Pass. Ag’ 
Gen. Manager. 
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IRON TRADE REVIEW. 


371 





























1, 1B Bios casa editecepedcesonebvenionss costses 1% 
Gros and 82 to in 12 
Flats. 

; ets. tb 
2 to 9-16 wide by 2 to 86 thick......2.....4.cesseee eeoeee vu 
wegsemer and 0, H. Steel, 
cts. Tb 
Moshinery sialectboictans’ ecooeseres e+e DSO Price. 0.3/4 
Spring .. seeas 03% 
SSN PIO R eos cirisbedecesooncees csvostasique 0234 
Toe Calk... 03 
Curter Shoes, “tapered and burr... 03 
For ext'a sizes, see classification below. 
Machinery Steel. 
ROUNDS AND SQUARES. 
. per ing ex. 
9 fas S| RI TEE cccijaccessvctbbeteieeceossenstaacss:-cneccuic ON 
3% to 4 agey ; 3 
4% to6 ‘ 0 
% to 15 16 ps Wy 
% to 11-16 * 3 
86to7-16 “ 4 
K-16 to 11-32 * . A 
and 9-32 * 7 





0. 
Machine c nati specified lengths, ab’e 24in.. 0% 
Machine cutting, specified lengths, 1?to 24in....0.4 
Machine cuttirg to specified lengths less than 
12 inches, accord'ng to contract, but not less than 
0.6 cents on each size extra. Sawing, one-half 
of the above extra for cutting. 








FLATS. cts. per tb ex. 

1% to 6 in., by 5-16 to 1 in. thick..... .. base 
1% to 6Gin., by 4 and 9 32 in. thick... 0.2 
1% to 6 ia., by 3 16 and 7-32 in. pcan = Secs 
1% to 6in., by % and 5-32 in, thick......... .... ...0.4 
24 to 17-19 in, w7 tol in. thick.....,............. 0.3 
¢ to17- 16in., $16 and 7-32 in. thick..........0.4 
84 to 1 7- 16 in., bY} and § 32 in. thick............ 0.5 
26 to 11-16 in., by 14 to 4i in. thick.. ay 
54 t» 11-14 in., by 216 and 7 7-32 in. thick.. Sp wala 0.6 
26 to 11-16 in., by 4 and _ 5-32 in. thick. ............0.8 
34 to 34 in., by 1-16 and 3-22 in. thick ..... «ae 
13-16 to m% in., Ty, 1.16 and 3- 2 in, thick “i. 
1% 6 and 3-32 in. thick............... 1.0 


to 3in., by 1 
“These extras apply on Tire, Toe-Calk, Shoe 
and Flat Machinery steel, also on ‘utter Shoes. 


SPRING STEEL FLATS. cts. ex, 


1% to 4 in. by No. 4 gauge to in. inclusive, base 
land \%i = hy No. 1 gauge to 4 gauge 
1 to3iu by No. 5 gauge to 7 gauge 
% to 3 in. by No. 8 gauge to 10 gauge “ 
% to 3 in. by No. 11 gauge to 16 gauge 
$4 to 3 i in, by No. 17 gauge to 20 gauge + 
3% to 5 28 in. by qio- 10 gauge tolf gauge “ 
6 to 5g in. bv No. 17 gauge to 20 gauge ie 
& to 54 in. by No. z1 gauge to 24 gauge “ "6 ‘0 
Bessemer and Open Hearth cut to length, 24 
nch and over 1-10 cent per Ib. extra, and under, 
y special contract. 


ROUND SPRING STEEL. 
54 to 1% inches... 


wmoouw 


REGAREAR 


cme] 








¥% to 9-16 inches.. 

36 to 7-15 inches... 

5-16 inches....... a 

VA INCHES... serseereoes enseneas sioeisiccwhaataaexttind Sei uate 
English Tool Séeel. 

Jessops. sehepeiadiantites cots 

Hob. on oe 6: “Best”. edshinibbblansinateecetes mount encen 
© Dhoice ”” ....-...ccotcccosovese Siesdaine ie ocal 36c 


Burden Boiler Rivets. 
44, %, 11-16 and % inches diameter.................4 
Bridge 44, %, 11-16 and % inch diam 
Rollsand Oastings. 
Furnace floor nq straightening plates.....14c 
Housings ana castings not otherwise specified 













Guide plates 
Spindles and coupling boxes....... 

Sand rolls and pinions, large size 
Sand rolls and es small size 
Pipe mill cas 
Rolling mill aaiean under 50tb 
Spur and bevel wheels, large. 

Spur and bevel wheels, small 
Pulleys up to 30 inches.. 
Pulleys over 30 inches... 
Engine castings, light .. 















































Engine castings, heavy..........-...0.+..- Sieeaenceanaa 2% 
SCRAP IRON AND OLD METAL 
Net Ton. 
No.1 R. R. wrought scrap .........c.cc00- oe sees $23 00 
TAGs 1 WINNIE GOIN. ccs ace cennececcsensnescocccecesses 20 00 
No. 1 Machine cast SCrap...........c.:-ccesseceressees 15 00 
Stove ng (free from burnt iron)... 1050 
Grate DAPB..............ceceersereseressssseesseesseonenooenes 1100 
Pines and flues (Clean).............. 13 00 
Tank iron......... enepenee seneoccbneesenseseqeccsepineshtenes 12 50 
FLOOD ONG DANG IFOR......cccccocccsvereverecsoces . 10 00 
Iron axles ........... .. 28 00 
CRE OOD RIOR cue cicttsiccse tescssee tedere .. 100 
AXIO GAFTINGS. ...000000esercrecercecsvessccereccs +. 1600 
Wrought turning (free from cast) .............. 15 00 
Wrought iron, oily drillings.......... nigenaceenaiac 14 00 
Cast DOTINZS.....ccerrccsersrrcrreccecccceseren ssosceses ce 11 00 
, 0 SS Re ae as 10 50 
Uncut wrought iron boilers................ sesasatn . 1000 
Steel boiler plates ........cccceisecccceersesesessseeees 14 50 
eS ES Se 
INI WINE oss case ccncsi con mcqneeneeoe ceciubassnnancns 
6 SS RSE 
i 
“hy AE ER ES 
Heavy yellow brass .......ccce.-sscceseeeseres 
Light yellow Brass 
Scra ~ Fs 
Tea 
Heavy ee s seiakaniconseiebissaaes 
WROUCHT IRON PIPE. 
DISCOUNTS. 
Discount 
Per Ct. 
Wregent i iron pipe: Butt black.......... X str 
KA BBP ecece-seccreeenes cescagascasense ees 47% 
Wrought i iron pipe. Lap penanatenestaanete str 
ro 2 Se ee = 57% 
Wroueht i iron pipe: E att eal. caaahenane Peete : 314 
Lap-welded boiler tubes ER ERE 50 
drive MN Dccdcoctvdteceneotaiecs pcbusibens  aecoue 
“ EE EE SAE aD 
pe ES i RL RE per eae 
GaOt LOOM voctancniasase <éecnoes ire 
Galvanized spiral SE... .o saneduanivbaenatineesbibs 50 
Le 30 
Patent i neeeNEE ME... ckahtiiiens sistas diacnorss 40 
Globe ventilators 60 
Tin tubing......... ee deaileata 50 
Fittings for same 30 
Z@xpanding conductor pipe and fittings...... 40 
Cast iron piece fittings for wrought iron 
pipe, black and GalV..........ccccccrsseseceenee OT 
Brrahings ad PlagBearrccrsccrcaccarcosacssccceccccccee VAP 





Malleabie unions ease v6 se ditinhardh oiciees baci 60 


AoC e Renee. eeneerereneseeeees 





pipe hangers........... 65 
Hook. ring and ro 3 "plates. “coil 


TELEPHONE 2312 





FOREST CITY 


FILE WORKS, 





ESTABLISHED 1876, 





J. & BE. MOORES BROG., 





‘Shavit peor 


a ee AND RAS O Ene UncRs 





DERM. i vasssvacapsses Meronssasiastikticdestpitscecivesion 
[ron bod Globe, angle, check, cross, 
er paw y. throttle, back perms 65 
BNA FOOt Val VOB.....cc0.....0csesencesescsoce: sasedssss 1 2 
tron hades Dapoualen chute cel te week 3 : We make a bssians “sh Fi 7 spans from Extra | Office 26 South Arig if 7 LAND, 1 by to 24 Center St. 
MII ch << cowpsatsuubegeitins essai ties teh knacoctemneaseee 
Tron body: Iron cocks with brass plugs...... 60 
ROMAMING WRT WRAWON scnccksiicsscscceetscisliG kstacks > “dvanes | M F & N j ( 
rass: Globe, angle, check, cross safety, The C arlan ottingham 0. 


Prrrrerereritirrrrtririiiii sy 


brass wheels 
Bra s: Steam, 
mB..: 


Brass: Fin. globe valven with finished | 
| 
! 


service, meter and union 














50 
60 
60 | 
50 | 
55 
ater gan cab didpaeeiesiehsbect pics gcbs aiedeeanta sed ehire 60 
Rai TERUG GEIR B6 i. vis vascosvesnessasdisasensevcetcn 45 
McNamara hyarants and street washers...Spec’l | 
SRO: COME MOIR. <vescvivnosikvscesssvessntevdooree seed cl 
} 
wes | 
50 
40 
20 
"1 
55 i 
A tihaes. to 6in. inclu- ' 
BL WO... 050 cceesenceids Uscccces sccoraededsss cescveseeseneceese 60 
Cast i TPOTL SIDKB...-csecvcsceee cosoesscreetssncses renee ae 
SLOP BINKS......0..415crc0seseasececssesdsseoes 60 
Drive-well points................ . ghdudogsediesadiciens 50 


Ground key work: | 


Kough and fin. plain, tray and bath bibb: 
“5 stops, shower vee ~- 55 
drant and ball cocks..... ...... sat | 
Compression: 
Rough and fin. plain, tray and bath bibbs.. 50 
stups; urinal, hopper, hy- | 
drant dnd Gall Gocks...... esx ceicerccsessesssaccs 50 
Basin cocks, from No 1 to 3 inclusive...... 50 
** above No, 13, and double | 
IU psshitanscis tin wicsdnssbediands on kstenicabyseciatde Gussie 40 | 
Shampooing and sink COCES.........-.cceseesseeeee 40 | 
RE Cee oxeaees 50 
Shampooing sprinklers... caacabebas 50 | 
Double bath cocks and chain. stays... Bile < 50 | 
Htese goods, plain.and water back coup- | 
otacduddasidudcenteesbedscduyvoustormnseiiacenmietiae 55 
Baler couplings, ground face, r 
A RE AIRE Ea BORE MS net, $ ae 
Boiler couplings plain face, 
WOE. cccectnattaowetees. ‘atsakanmacatescioccsea net, st: 20 


Basin plugs and grates; bath, sink and 
Wash tray PlURZS..........ccccccecerrerssesesersssooes 
Soldering nipples ani unions 





oe | EISEN ee RT = 
End ferrules; street washer screws, checks 
NS TELL LE DL SNE 


Hydrant and basin 

CEA OL DANI Et CE Rag COE 
Pipe taps, reamers and dies 
Pl.in p'pe tongs and gas plyers 










Wrenches: UD Se stele: tev ckdhinseientees ...50 
Girard agricultural........ owe 
“ sos vmnaapie dbase ossipneke ...60 
” Stillson.. ediasdieiandanicasiae:.t sites 
s Armstrong... Soinanes andere ood 
sa Bemis & Cail... oe 
- I etirees cone bat 
ie Rauers. 


Brown's haenpraienanese 


Pip? tongs: 
vig Jarer| i, Lautan: sgainieasboniine 


Ps — 
- Parker’+ comb.. 


& 
SSRSSSSSS To KaRASSE F SKS 


‘* ‘Bauer's pipe and bolt... 10 | 
Machinists’ £ AMMETS...-.-se0.see0e ‘ 40 | 
Copper =. cesecenes Spec’l | 
Pipe cutters: Stanwood...... . | 

i Kureka...... 45 | 

me Saunders.. 40 | 

sig Barnes. - 50 & 5 | 
Malleable oiler and hand lamps... ...Spec'] 
RGIS GRRE. 52 5. ccbativatsumeiintnesnsces eenee 
Armstrong s adj1s:able stocks and dies...... 2510 
Waste, at manufacturer’s prices. } 
ene URINE MRIINGIE oa, -oc’ncnacsanteguaseadnemeaensl Spec’l 
RL RE ee oa 


Riley Bros. coment...........ccccccceseccecee 
Otley Bros. steam packing 
MSOC GE SROUES ccccsscicnessesesedens' cheveon is 
Lubricating CoOmpouUndG,.........cceseeerseeereees NS) 
Malleaple iron fittings, black and galy...... 
Wrouvhbt iron co: pling» and nipples, black 

and galv... Sp ES ENG DE SSS, 


Standard Wrought Iron, Steam, Gas and 
Water Pipe, 








} 























2 -< . 5 o 
aesl ¢.| ¢8] € | 38/88) os 
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Extra Strong, double above list. 





MANUFACTURERS OF 


LATHES, PLANERS, SHAPERS AND 


DRILL PRESSES. 


220 tWest Second St., 


CINCINNATI, OHIO.’ 32ly 





WoORSWiIck MEG. 


MANUFACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


co. 


AND BRASS GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


manufev ers of PNe Worswick Patent Radiators. 
AGENTS FORK IRON PIPE AND BOILER TUBES. 


Corner Water and St. Clair Streets, 


42 CLEVELAND, O.: 





Double Extra Strong. double list of Extra 
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Prices | ap-We lded Drive Pip 


Price per foot...... 











| 
OHN ADT & SON, 


NEW HAVEN, CT.,, 
BUILDERS OF 


fee 


Cu:ting Wire. 


UFACIUFIAG. 
Please mention this paper. 


Also for GENERAL H*RDWARE MAN-| 








Repairing and Nickelivg. 
taken in trade. 


NEW OTT RUBBER TIRE 


BICYCLES 


OSTRONGER BICY: LE MADE. 
A. W. GUMP & CU , Day'ion, O. 


} 





A Great Offer 


OF VALUABLE BOOKS. 


Our previous offer of books was se-well received 
that we have decided to enlarge the list, hence 


We Will Give as Premiums 


WITH THE 


WESTERN MACHINIST 


for ONE YEAR, at the remarkably low price of 
$1.25, any one of the books named below... The 
book delivered free. 


All these books are gone Pie new plates, in 


large, clear type. on paper, very hand- 

somely bound in cloth, Black and golij. 12mos. 
—_—_o——_ 

Adventures Among the Indians. Kingston. 

Arabian Nights Entertainment. 

Cast Up by the Sea. Baker. 

pansvter of Roth. A. Black. 

nne, 
Foto ears’ Warder ings i in Ceylon. Baker. 


Erling The Bold, Ballantyne. 
Ethan Brand. Hawthorne. 
Felix Holt. Eliot. : 
Frankenstein. and Denis Duval. Mrs. Shelley* 
hack rer, 
Pee s Auti lography. Fren}iin and Stuber. 
Green Pastures and Piceadily. Black. 
Haunted House, and the Coming Race. Bulwer. 
Hyperion. Longfellow. 
Ivanhoe. Scott. 
Jane Eyre. C. Bronte. 
John Halifax. Mulock. 
Ladies and Gentlemen’s Etiquette. 
Last Days of Pompeii. Bulwer. 
Last of the Mohicans Cooper. 
Macleod of Dare. Blach. 
Maid of Athens. McCarty. 
Mark Seaworth. Kingston. 
Midshipman. Kington. 
Mill on the Floss. Eliot. 
Mysterious Island. Verne. 
Oliver Twist. Dickens. 
Our Mutual Friend. Dickens. 
Paul and Virginia, Rasselas, and Vicar of Wake- 
field, St. Pierre, Johnson, and Goldsmith. 
Red Eric. Ballantyne. 
Rifle and Hound in Ceylon. Baker. 
Romola. Eliot. 
Round the World. Kingston. 
Sartor Resartus Carlyle. 
Scuttish Chiefs. Porter. 
Shadows and Sunbeams. 
Shandon Bells. Black. 
Sketch Book, Irving. 
Spanish Nun, and the Black Dwarf. De Quincey 
Stoddard’s Readings and R 
toddard’s Readings an ecitations. Stod 
Strange Adventures of a Phaeton. BI ~~ 
Sunrise. Black. 
Thaddeus of Warsaw. Porter. 
That Beautiful Wretch. Black. 
Thicker Than Water. Payn. 


Fanny Fern. 


, Three Feathers. Black. 


} 


| Three Spaniards. Walker. 


| qour of the World in 80 Days. Verne. 
T0,00C Leagues Under The Sea. Verne. 
VwoOnaTower. H jardy. 


“Machinery for Straightening and) 


| 





| 
| 


| 


52 inch, factory price $60.00, our price $40 00. 
Sage “65.00, “56.00 


00 

48“ “ “* 60.00, * ** = 83.00. 
46 « Ty rd 45 .00, ‘ ry 30. 0, 
“a “ “ oo, * “ 37.00 


Order quick. Also 250 second-hind Wheels. 


Bicycles and Guns 





Walkers Tool 





For holdin 
for lathe work. 


for drillin 
holes by 


presses, ete. 


double handle, when require 


Walker Mfg. Co., 


Holder. 


drills and reamers 
» WO Prevents break- 
ne or slipping. Can also be used 
and reeming | 
, and, and tor | 
reaming holes ynder drill 
Five hold- 
ers . a set. Made with 


CLEVELAND, 0, 


| 


No. 9. 








an Nostrand’s Science Series. (18mo, green 
boards. Amply illustrated where the subject 
demands.) 

No.2 Chimneys for Furnaces. Fire- pinees, and 
Stel.m.Boilers. By R. Armstrong, C. EB. 
ondaedition, enlarged 

Mo. 2. Steam-Boiler Explosions. By Zerah Cole 
urn. 

No. 8. A Treatise on the Compound Engine 
By John Turnbull, Jr. Second edition, cee 
by Prof. S. W. Robinson. 

Fuel. By C. Williams Siemens, D. 

to which is appended the Value of Artteval 

eile as Compared with Coal. By Jno. Worm- 


No @- Safety Valves. By Ricnard H Buel, 


». 24. A Practical Treatise on the T 
Wheels. By Prot. 8S. W. Robinson. we 
No. 27. ke oiler Incrustation and Corrosion 

By 2 ¢ , nowy. r 

° team Injectors. Translated 

French of M. Leon Pochet trem, the 
No. 34. Foundations. By Prof. Jules Gaudard, 
. E. Translated from the French. 


Ne 


No. 47. Linkages; the Different Forms and Uses 
of Articulated Links. By J. D. C. De Rows. 
| No. 66. Dynamo-Electric Meshinery. By 8. P 


Thompson. With notes by 
No. 68. Steam Heating. By Roker  Ettess, 

Send postal note or express order at our risk, 
but stamps will be received. Address, 
CLEVIFLAND PRINTING AND PUB. CO 

Cor. Wood and St. Clair Sts., Cleveland, O. 
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IRON TRADE REVIEW. 








Tools, Supplies and Machinery. 


ACENCIES: 
STERLING EMERY WHEEL CO., 

7 Emery and Corundum Wheels. 
BICKFORD BRILL CO., 
UPRICHT DRILL PRESSES. 
CHAMPION BLOWER & FORGE CO., 
Blowers, Exhausters, Forges,&c. 


J. B. WILLIAMS & SONS, 
Oak Tanned Leather Belting, R. H. Lace. 


Tok CLINE ENGINES. 


The most compact, best built and cheapest engine manu- 
factured. Boilers of Steel tested to 180 pounds 
pressure. A written guarantee with every outfit. 


2-Horse Power Engine and Boiler, p.cpm Pte... 150. 
$230. 


Usually rated at 3 and 5 Horse Power by other makers. 
2, 4, 6, 8 and 10 Horse Power Stationary, Yacht and 
Launch Engines and Boilers. Write for Catalogue. 


ELMER E. CLINE, 


50.and 52 Ely Ave., - ~ ALLIANCE, O, 


e Eureka Furnaces. 


Are the ONLY SELF-FEEDERS for SOFT COAL, 


and are equally adapted for 
SILARD COAL or CORE 


With unequaled record for efficiency and economy. 
—ALSO— 


“New Champion” Stee! Furnaces 


Second to no surface burner,in the market; for 
Hard or Soft Coal, Coke or Natural Gas. 





4-Horse Power, - 











THESE FURNACES .ARE MADE IN 
VARIOUS SIZES. 


And arranged for either brick or galvanized iron casing, 

and are placed under our own supervision. Before se- 

lecting a Furnace for your residence, store-room or 
church, call upon us, or 


Send Postal for Catalogue with 
Testimonials. 
AGENT WANTED IN EVERY CITY. 


: THE BRYCE FURNACE CO., 
‘DAYTON, OHIO, 
PATENTEES AND MANUFACTURERS. (3-ly 








Harrison-Many “Lighting Oo., 


CONTRACTORS FOR 


SS ide Gt ae de dea Gar 


THE STREETS OF CITIES AND TOWNS. 
MANUFACTURERS OF 


Vapor Gas Burners, Fixtures, Torches, Gasoline and 
Oil Stoves, and all kinds of Street Lanterns 
for Gas, Gasoline and Kerosene. 


sa WRITE FOR CIRCULARS AND PRICES. ~#@ 


13 to 23 Davies St., : CLEVELAND, 0. 


O2ly TELEPHONE 2072. 
Please mention this paper. 


THE NEW IMPROVED SCREW WRENCH 
IS THE LATEST AND 


BEST WRENCH 


Now in the market. For descriptiv ecircular 
and prices address 


The Sterling Wrench Co., Sterling, 0 














Cambridge Roofing Co.. 


Moenufacturers of 


[SROWL'S PATENT STANDING SEAM, 
Plain Rolled, Corrugated and Crimped Edge, 


Roofing, Siding and Ceiling. Made of Steel and Charcoal Iron, Sealine’ i ggeee 
First Medal by the New Orleans Exposition. 


CAMBRIDGE . OHIO 








LL PORLIT RL, Met at 


} 





EYNON & INGERSOLL, 


Leonard and Winter Streets, - Cleveland, 0., 


MANUFACTURERS OF 


Milling Machines, 
Universal and Plane Die-Sinking Machines, 


Index Centres for Planers and Shapers, and Special 
Machinery. Also Jobbers in 


= GEAR AND RACK CUTTING, 
Milling and Index Drilling. 


No, 2 UNIVERSAL, 4a7 Write to us for Catalogue and Prices. It will pay. 












Sandusky Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Sheet Iron Work for 
Brewers and Distillers. 


PLUMBING, GAS AND STEAM FITTING. 


STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
SANDUSKY, Ohio, 








04-ly 


SEND FOR LIST OF STEEL RULES. 

















PEC No. 31, 5 tt. 





ALTTT) q oat With Leather Cases. 
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FOR SALE BY THE TRADE CENERALLY. 


LUFKIN RULE COMPANY, 


CLEVELAND, OHIO. 


















All my Iron is 
Re-Rolled and 
Box Annealed, 
well Painted on 
both sides with 
Best of Paint 
and Pure Lin- 
” seed Oil, 


ma, §6©6SSYKES’ 
| IMPROVED 

















classes of 
Buildings, 
| Easy Put On. 





#& Send for Circular and Price List, and mention this Paper. 


THE ATNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and High Speed Engines, 
300 to 1000 Horse Power. Latest Design, 


For Rolling Mills, Furnaces, Pipe 
Works, Grist and Saw Mills, Ete. Also 
Manufacturers of 


Upright Engines from 10 to 150 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 
M. V. SMITH’S 


Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


























Warren, - Ohio. 
THE LAIDLAW & DUNN CO,, 
» sol = 
" Hero ” Vertical Bolr-Feaders, rola 


“ STANDARD” 
DUPLEX 










REMOVABLE WATER CYLINDERS, 
Send for descript've circulars. 












































IRON TRADE REVIEW, 











148 and 150 E. Front St.. 


GEO. C. KEENE & CoO., 


MANUFACTURERS 
Cornice and Roofing Machines. 


iil 


Wat 





92-3m Cincin..acuy, Oil 






FREE SITES 


Manufacturing Establishments. 








Free sites and free gas for fuel are given to first-class manufacturing enterprises, 


at Findlay, Ohio. I will be glad to 


correspond with persons controlling such concerns, and 


; / who propose in good faith to locate 
| 


since the Ist of February, 1887, and 


| will give personal attention to visitors. 
| I buy andesell real estate on commission; have sold nearly a half million dollars worth 
| 


in no case has the property failed to 


| appreciate at cash 25 per cent. per week on the total 
amount of purchase money. 


.. FINDLAY, 0. 





WILSON VANCE. 


Over 25,000 


IN UBE. 


wa 


OTTO 






" Combined OTTO 


CAS ENCINE WORKS 


Schleicher, Schumm & Co., { Fpitadetyhia. 
Horizontal OTTO Gas Engines. 


Vertical OTTO Gas Engines. 

_ Twin Cylinder OTTO Gas Engines. 
Gas Engine Pumps. 

Combined OTTO Gas Engine Dynamos. 


Sizes: 1, 2, 4, 7, 10, 15, 25 and 50 horse-power. 





SEBASTIAN. } 
MAY & COMPANY’S “Gq 
Tmproved i 
Screw Cutting 
Foot or Power 
Lathes. 















Catal 
Presses 
and Supplies mailed on ap- 
plication. Lathes on Trial. 


164 W. Second St., 
or 44ly CINCINNATI, O. 


of e of Lathes, Drill 





SECTION OF CONVEYOR. _ 


THE JEFFREY MANO’F6 CO. 


116 W. State St., Columbus, O. 
Manufacturers of 


Roller and Detachable Chain for 
Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
GRAIN, 


Barrels, Boxes, &c 
—o— 


= Send for 1887 Illustratec 
Catalogue. 





Correspondence Solicited. 





E. E. CARVIN & CO. 


Manufacturers of 
Machirists’ & lron Workers’ Tools 


LATHES, PLANERS, MILLING MACHINES 
AND DRILLS, 






“WOT}ISOeX TT 


("yO 965) 
‘ON 9° 98 UATTIA TVSUAAINA 


S AON Ino 10} JBPOW POH poearcool oy 


TUT Theme, ~ —— 


Special Tools for all kinds of Manufacturing 
order. Gear and Rack Cutting, Milling and 
Index Drilling to order... 


138.143 Center&*., NEW YORK, 








W. BINCHAM & CO., 


146, 148 & 150 Water St., 


Hardware, | 


CLEVELAND, 


ron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jesson & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleable and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn. 
sylyania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros,’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, ETC., ETC. 








@. W. STOCKLY. President. 
J. POTTER, Treasurer. 


J. J. TRACY, Vice-President. 
N. 8. POSSONS, Supt. 


W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 





SS, een 


Brush Electric Co.., 


SOLE MANUFACTURERS UNDER ALL THE 


< 
Patents of Charles F. Brush, for Electric Lighting, Storage 


Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 35,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S.A. 


AGENCIES EVERYWHERE 








E*o>x. "Kurret ai sSpce 


; a wee a ak 4 
f 





LATHES  &% 

.And Brass Finishers’ S Ea! 
rit 2 

TOOLS. _ F< 

; = “38 

CAGE MACHINE WORKS, «iy 
Watertord, New York. ”n 30 











STEEL 


CASTINGS 


FROM *. TO 15,000 Lbs. WEIGHT, 
TRUE TO PATTERN, sound, solid, 
and fs unaqnapee —, k 
than iron fo an. ion, or 
ever. 40,000 Shafts and 
ont ae ves. STE 
every descr _ption. seer Oreulars P 


ices to 
CHESTER STEEL CASTING CO., 
WORKS: OFFICE: 
Chester, ba} 407 Library St., Philadelphia, Pa 





prove this. Cross-H ae 


CPENCERIAN 
JTEEL PENS 


Are The Best 











E. T. BARNUM, 


MANUFACTERER OF 


Wire and Iron Work, 
Wire and Iron Fences, Iron 


Fire E 
Cresting by 
Send for Catalogue. 
5210m DETROIT, MICH 





Champion Rubber Bucket 


CHAIN PUMP, 


Manufvotured §,B.Crawford 


NORWALK, OHIO, 


Chain Pum B pom. 
meni Hxuanalon. ood Force 
i in- 


sar lots. 








MECHANICAL DRAWINGS. 


Special Machinery Designed and 
- Bullt to Order, 


INVENTIONS PERFECTED. 


Detail Drawings of Engines and Hydraulic Ma- 
chinery Promots made. Repairs and 
ight Manufacturing. 


J. K. WILLIAMS. 643m 107 Ash St., Akron, 0 





WEBER & LIND SIGN WORKS, 


Artistic Signs. 


/ Cor. Ontario & Huron Strs., 


re CLEVELAND, O. 

ow Cards; Silk B ha - 

Streamers; Pictare | Polsuse tel cA rg . 
Metal, Glass and Cloth Signs. 03 








| MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
CLEVELAND, O. 


| 
} 
} 
) 


Telephone 2240. 





J. E. Soot, “of Awnings & Tents “arrerr.ce- 









 Witedianet Meiiticthioncie. 
10.and 12 ard eet hee td ie OE TRONT Mich 


——— 
























































IRON TRADE REVIEW. 








THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS UF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


CLEVELAIND, OFzICO. 


SPECIALTIES.—The Linn Double-Jaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet_pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid Amalgdmator ; 
Secor’s vo, hha Amalgamating Pan (for treatment of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 





MT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


c.ac. page md Co., Prop’s, 


anufacture . 
Corliss Automatic Cut-off Engines, 
50 to 450 Horse Power. 
Slide Valve Stationary Engines 
All Sizes, Extra =o Bev. sam Girder, 


PORTABLE ENGINES. Center and 
Side Crank, 6 


TRACTION ENGINES, 8 to 18] H. P. 
SAW MILLS, tra Hea adars 


Pony, with Self 
ubutar, Locomotive and Flue Bollers. 


Bend for Prices and Deecri U5]. Address ©. & @. COOPER & CO., Mt. Vernon, 0. 
" L. piing Cireaiare Accut 89% Bt. Clie Bt. Cleveland, © 












J. Surrn. H. E. Teacuovr. F. W. Surrx 


SMITH & TEACHOUT, 
Manetactorens wea TANKS and STILLS 0:02 2crosion 


REPAIR @ ED. PLATE AND SHEET TRON WORK. ALSO 
UES TAK ED AND RESET. NEW §&LUES ON HAND. 
644 and 646 wnt 


Telephone 1121. —[9I-ly] ' CLEVELAND, O. 











Lathes, Planers 
SHAPERS, 
DRILL PRESSES, 
Wood-working Machinery 


Engines and Boilers, 
Wood Split Pulleys, Shafting, Hangers and 
Write for Prices—it will pay you. 





= Couplings. 


Ashworth Machinery Co., 


%-ly PITTSBURGH, PA: 


Sherritt & 


80 Water Street and 98 Ist Avenue, 





CANTON IRON ROOFING CO., Canton, Ohio, 


MANUFACTURERS OF THE H. W. SMITH PATENT 


STEEL ibe Cor trated [ron 
ROOFI NC Swe | im Roofing and Sid- 
‘ wing Beaied [ron 

Made of geru- |) 


§ Ceiling and Sid- 
ine sheet sateel 7 ing, Crim 
and calamined 










Edge Roofi g and 
piding, RKoof 
Pant, Hoofer’ 8 Paper, &c. 


[C6-Em] 


steel, 
Send for catalcgue, price list and samples. 


Shapers, Engine Lathes Drills. 





THI Pey 5199 
BOQ HOwG YoU! g7 








The STANDARD TOOL Co. 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS, 
Straiaht Shank Drilis, 

Machine Bit Drilis, 

Screw Driver Bits, 

Bit Stock, 














Shell Reamers, 
Standard Gauges, 
Milling Cutters and Speciai 
Tools, Morse Taper Reamers. 
tandard Patent : 


: Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 07 





William Tod & Co., Youngstown, 0., 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 









Hydraulic Cranes and Accumulators. 
8@ Heavy special machinery generally. Send for illustrated catalogue. 





—NATIONAL— 


SAFE & LOCK CO., 


BRAINARD BLOCK, 
North Side Public Fquare, - Telephone 399, 
CLEVELAND, O. 
——MARUFACTURERS OF—— 


Fire & Burglar Proof Safes, 


BANK VAULTS, arnt DE 
SOx, TIME «ND COMB ta 
NAi TON LOOKS. 


WORKS, 
C. & P. R.R., bet. Garden & Quincy Sts. 


- The Lane & Bodley Co. 


Manufacturers of 


py ADMMATIC COTMET EXEOIES 


from heavy patterns and of unex- 
celled workmanship. 


STEE: BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS, GEARING 


~~ TH* Are peouEy co. 
Nos. 1 to 25 John Street. 
 OINGINWATE 0. 








‘NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship stric:ly 
first-class, 


THE MULLER MACHINE TOOL C0., 


Sth and Evans Sts., [44] CINCINNATI, 0. 





MIX & BOLAN,WNo. 520 Washington St., 
DAYTON, 0., U.S. A. 

. Manufacturers of 

mm, Hardware Specialties. 


>> SUPERIOR BOLT & RIVET @LIPPERS 


Something new; will cut any bolt or rod of iron. 
Cutter being at side queens Best to slip cutter in a 
side in place of over end of back, end do not have to 
4a Send for Circalrr. 34-ly 










p%sh to cut 1 ke ashear movement. 








LODCE, DAVIS & CO., 


‘ CINCINNATI, OHLO. 
20’ eg 2" Be Bok Drills. 
“ 26°, 30” anda 
Reed Drills 
“~~ Send for Prices. 


Geared and Power 
IT WILL PAY YOU. 


— 
el 
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MAHONING BOILER WORKS _ 
RB IL I, RS F 01 G " ie re 
; ] URNA CES & ROLLING MILL WORK 


W™. B.POLLOCK & C9 KC ASTOWNSO 
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